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ABSTRACT 

Climate change has been a topic for discussion in the IT industry. The IT (information 

technology) sector has been regarded as one of the contributing sectors towards 

climate change due to carbon emissions from IT equipment such as computers and 

servers. Environmental concerns are gaining incremental attention from organisations 

across the globe. Green IT is seen as part of the solution to this problem and has been 

defined and discussed by many researchers. The purpose of this study was to 

investigate Green IT practices that have been adopted in the NWPG (North West 

Provincial Government). The study focused on the three departments which fall under 

one central IT section in the department of the provincial treasury. A quantitative study 

was conducted in Mafikeng and questionnaires were distributed to collect the data and 

it was found that although end-users in the government sector are aware of Green IT, 

many still needed a lot of training on Green IT. The research concludes by suggesting 

strategies that might be adopted to improve IT use in the government sector. 

Keywords: Information Technology (IT), Green IT, Environment, Global warming, IT 

acquisition, IT use, IT disposal and IT practices. 
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CHAPTER 1: ORIENTATION OF THE STUDY 

1.1 	Introduction 

The topic of Green IT has been gaining increased attention of researchers, 

practitioners and policy-makers. This is partly due to increased concerns about 

environmental safety and partly because of tremendous levels of increased usage of 

all kinds of computer-based systems. The impact of IT operations on the environment 

has raised awareness of Green IT in many organisations. 

Many companies have come up with different views on how Green IT will benefit 

organisations by saving costs and the environment. To many people, Green IT is about 

reducing the energy consumption and carbon footprint of the IT function within the 

organisation (Murugesan 2008). Therefore it makes sense, as emission reduction 

becomes appropriate and even compulsory, that IT companies and the government 

sector should look at ways of reducing the energy consumption of their systems. 

1.2 Background and context 

This study focused on the North West Provincial Government (NWPG) in Mafikeng. 

The North West Provincial Government is the government of the North West Province. 

The North West Province is one of nine provinces in South Africa. Its capital is in 

Mafikeng. The majority of the residents in the province are black people who speak 

Tswana. The provincial government (NWPG) has different government departments. 

Most of the head offices of the departments are situated in Mafikeng in the Garona 

Building. 

The study was done with reference to three departments: Provincial Treasury, the 

Premier's Office and Education. These departments have a centralised IT (information 

technology) section that services them all. The IT section is responsible among other 

things for setting up the network, installing applications on new computers, connecting 

the computers to the network and removing old computers from the network. All IT-

related work is done by the IT department. 

U 
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The literature has shown that IT sector is one of the problems emanating from climate 

change due to the massive consumption of energy in the form of electrical power that 

is used to operate computers and computing equipment (Baroudi, Hill, Reinhold & 

Senxian 2009). The study serves as a basis for investigating IT practices as practised 

in the government sector that contribute towards global warming and have an effect 

on the environment. 

Global warming, together with its effect on the environment, has been a topic for 

discussion in many countries for several years (Boudreau & Chen 2008). Information 

systems research on environmental issues began with what is termed Green IT issues 

(Molla 2008). Green IT encapsulates the concerns for economic viability, social 

responsibility and its effect on the environment (Baroudi et al 2009). 

According to Molla (2008), the environmental impact of IT operations is a two-way 

street. It is not limited to the disposal of IT equipment only (such as computers and 

printers), but it also includes the provision of service. Technology and IT have not 

always worked to the benefit of environmental sustainability (McCabe 2008). The 

adoption of IT is usually motivated by the potential economic benefits of using 

technology (Molla, Cooper & Pittayachawan 2009). 

Molla (2008) suggests that, in contrast, Green IT adoption is different to IT adoption 

because of the ethical and eco-sustainability considerations in the decision-making 

process. Most of the technologies and initiatives to reduce power, cooling and real 

estate costs are associated with Green IT (Molla 2008). Molla (2008) further suggests 

that what managers think about the issues of green IT is often focused only on saving 

costs, but that is not always the case. 

Office equipment, in particular computers, demands a significant amount of power, 

contributing to the overall energy consumption (McCabe 2008). The energy used by a 

computer depends on two different aspects: the energy required to run the device 

(power draw) and how the computer is used (Molla et al. 2008). 

According to Murugesan (2008), some of the benefits of Green IT include improved 

energy efficiency, using less harmful materials, reduced gas emissions from the 

greenhouse and as well as encouraging people to reduce, reuse and recycle. The 

process of manufacturing computers and various electronic and non-electronic 
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components consumes a lot of electricity, raw materials and it generates hazardous 

waste (Murugesan 2008). It is for this reason that Green IT is encouraged from the 

manufacturing stage of computers and other IT resources to the disposal stage 

Murugesan (2008) has hinted that many people hold the belief that a computer's life 

is shortened by turning it on and off, which leads to them leaving their computers on 

all the time. According to Hooper (2008) electronic equipment's life-span depends on 

its cumulative operational time and its temperature. Turning it off reduces both of these 

factors, increasing the life of the equipment (Hooper 2008). Most people are reluctant 

to switch off their computers because they do not want to wait a minute or two until the 

system is ready for use (Chen, Huber & Watson 2008). 

The research conducted by Vreeswijk (2008) has shown that every 3 to 5 years 

organisations replace their computers with newer ones. The older computers are 

discarded and thrown away at landfills and this becomes a significant problem to the 

environment (McCabe 2008; Vreeswijk 2008). However, Vreeswijk (2008) hinted that 

there are measures of prevention that can help in the reduction of this contaminant 

process that harms the environment. 

According to McCabe (2008), users of computers increase every year as companies, 

including the government, hire more staff. This results in an increase in IT 

infrastructure capacity because customer demands increase (Harris 2008). McCabe 

further emphasizes that energy is not a concern for most IT departments since the 

energy bill is being paid by someone else. The main concern of these departments is 

to ensure that IT infrastructure runs, not that it is energy-efficient (Williams & Madison 

2010). 

In the IT space, the disposal of equipment is a major environmental problem because 

of the toxic products in computers and displays (Winston 2010). However, according 

to Junglas and Watson (2006) IT has been the major contributor to productivity growth 

in many countries over the last half century. Bournay (2008) suggests that many forms 

of waste are the result of poor environmental practices. 

Vreeswijk (2008) announced that components and parts of a device that is broken or 

obsolete can be processed and used as spares and they can also be refurbished. 
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Valuable IT components are useless sometimes when it comes to recycling until they 

are dismantled and the component materials separated (Harris 2008) 

According to McCabe (2008) some of the components are dangerous. Disposal 

becomes a challenge as some components have metals like lead, cadmium, mercury 

and arsenic that can leach into the water table (Molla et al. 2008). This literature survey 

has led us into the research questions below. 

1.3 Problem statement 

IT operations and their associated applications constitute a challenge to the 

environment due to their contribution towards global warming. Environmental officers 

are concerned with the effects that these operations have on the environment. Today 

IT departments including those in the government sector are facing a very big 

challenge of providing more computing capabilities to meet the increasing demand as 

organisations, including the government, hire more staff each year. 

The large numbers of computers that are present in government offices and the high 

quantity of servers that are running on a twenty-four hours and seven days a week 

use large amounts of energy and space. It is for this reason that government is 

regarded as one of the major consumers of energy due, among others, to the high 

utilization of computing resources. 

Computers generate a lot of heat when they are switched on; therefore air-conditioners 

are used as a cooling system to cool them off. These air-conditioners use a lot of 

energy and this energy has a very large impact on the environment and global 

warming. 

Paper use is still a challenge in the government sector. According to McCabe (2008), 

organisations incur costs by purchasing of paper that is used for printing. In most 

cases, duplex printing is not practised, which results in unnecessary use of paper, 

some with only a footer and disclaimer on a new page. These paper-based operations, 

including forms, faxes and other printed documents, add a lot of trash to landfills during 

their disposal. 
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AU equipment goes through a lifecycle when it is manufactured, used and disposed of. 

The disposal of this equipment may mean that equipment is discarded or destroyed 

which becomes a challenge to the environment because of trace metals that were 

used in their manufacturing process. They should ideally be recycled to be reused. 

The problem therefore is that many activities that are practised in the government 

sector affect the environment in a negative way as there is no Green IT policy 

implemented. Carbon emissions that are produced by office automation equipment 

including computers and servers are harmful to the environment and contribute to 

global warming. These problems lead us to the objectives that follow. 

1.4 Research questions 

The main research questions are: 

What is Green IT? 

What Green IT practices could be employed in the government? 

Secondary research questions are: 

Is the government sector ready for Green IT? 

How will IT departments benefit from adopting Green IT when acquiring, using 

and disposing IT resources? 

What impact does the use of IT resources have on the environment? 

1.5 Research aims and objectives 

The main aims of this research are: 

To determine what is Green IT 

To determine what Green IT practices could be employed in the government 

sector 

This gives rise to the following objectives for this research: 

To determine whether the government sector is ready for Green IT. 

To determine how IT departments could benefit from adopting green IT in terms 

of the acquisition, use and disposal of IT resources. 

To determine the use of IT resources and their impact on the environment 
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1.6 	Significance of the study 

Green IT is a topic for discussion in the Information Technology sector (Phillipson 

2010). As it was mentioned earlier, government is one of the sectors using computers 

and IT resources on a day-to-day basis. This research was looking at the impact that 

the use of IT resources in the government sector has on the environment. 

In the Information Technology world, the disposal of equipment is a major 

environmental problem because of the toxic products in computers and displays. 

However, IT has been the contributor to productivity growth in many countries over the 

last half century (Chen, Huber & Watson 2008). This research was influenced by these 

reasons, as it will help the IT departments in the North West provincial government 

(NWPG) to improve their IT resource procurement and usage. 

1.7 Research methodology 

The section outlines the research methodology, the data collection and analysis tools 

and techniques as well as outlining ethical requirements. 

1.7.1 Research design 

The main research methodologies used in South Africa are quantitative, qualitative or 

critical (Mouton & Muller 1998). This research was conducted using a quantitative 

research methodology. Quantitative research gathers numeric data, and employs data 

collection techniques such as surveys and use statistical means to analyse data 

(Coldwell & Herbst 2004). 

The key concept of quantitative research is that numbers are used to express quantity 

(Punch & Punch 2005). A survey was used for this research to collect information from 

IT departments in the North West Provincial Government, specifically in Mafikeng. The 

purpose of the survey drives the collection method, the persons to be included in the 

survey process, the types of questions asked, and many other factors (Durrheim 

2006). 
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1.7.2 Population and sampling 

The North West Provincial Government is the government of the North West Province. 

Most of their offices in Mafikeng are based in the Garona Building. This research was 

done in three different departments based in Mafikeng. The stakeholders include end-

users, managers and IT technicians. The population size is estimated at around 1 50.A 

random sample of 120 users was used. This has helped to generalise the results of 

the survey to the target population group. 

1.7.3 Data collection and analysis tools 

For this research, questionnaires were used to gather data from different stakeholders 

of IT. These stakeholders included users, customers, managers and IT professionals 

in the three departments that were used. Formal standardised questionnaires were 

used. They were distributed to users in the three different departments. 

Questionnaires were used because they can be given to a large group. Respondents 

can complete questionnaires at their convenience and write comments. The collected 

data was analysed using SPSS version 21 software. 

1.7.4 Ethical requirements 

The research that was conducted is quantitative research as mentioned earlier on. 

The questionnaires were used to collect data. They were sent out together with proof 

from the supervisor that confirmed that the study was being done with full compliance 

in terms of ethical requirements. Information collected from participants would be kept 

confidential and not be used for any reason other than what it was intended for. 

1.7.5 	Reliability and validity 

To ensure validity of the measuring instrument, the questionnaire was being piloted in 

terms of its application to collect data. The main purpose of doing so was to refine the 

questionnaire so that respondents should not have problems in answering the 

questions. The questionnaire had to get consistent responses. Cronbach-Alpha was 
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used to calculate the reliability of the questions. Some of the questions on the 

questionnaire were asked in different ways to see whether they produced same 

results. 

	

1.8 	Limitations of the study 

The research was done in three North West Province government departments in 

Mafikeng only as access to other research participants could be difficult. Due to time 

and cost constraints the number of IT departments was be limited to those that are 

based in Mafikeng. 

	

1.9 	Chapter summary 

Government is one of the organisations using technology on a daily basis. Most of the 

departments in the government sector depend on computers in order for them to 

perform their daily duties. The government sector needs to be more informed on the 

issue of Green IT and how it will be both beneficial for the organisation in terms of 

reducing costs, and to the environment in terms of reducing the carbon footprint, toxic 

materials and carbon emissions that the IT equipment and operation induce. The next 

chapter contains a literature review. 

8 



CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction 

This section introduces the different dimensions of Green IT and how it links with global 

warming and the environment. Various concepts of Green IT are introduced and 

explained. Then the connection between these concepts is discussed. These concepts 

included the following key words: Information technology (IT), Green IT, IT impact, 

environment, global warming, Green use, Green disposal, adoption and social 

responsibility. 

Different search engines were used to search for information related to the topic. This 

section analysed what different authors have researched and published on in Green 

IT. 

2.2 	IT impact on the environment 

Information Technology has changed our society remarkably over the past years. 

Although its effects on our everyday lives are obvious, the effect that it has on the 

environment has been ignored in the past years (Piccirillo 2011).Computer use in the 

government sector is an important aspect of everyday life; however, their impact is not 

entirely realised or mainly considered (Murugesan 2008).As the debate on climate 

change and its associated effects continues, society is becoming more aware of the 

negative effects businesses can have on the environment. 

The increase in technological innovations has both benefited and negatively affected 

the earth. It is evident that technological products have become more and more 

common in households throughout the world. This increase in production and use has 

resulted in organizations becoming increasingly aware of the harmful impact of these 

technological products on the environment (Harmon & AusekIis2009). 

IT investors and consumers measure the carbon footprint of an IT company and IT 

products by looking at the total greenhouse emissions that are caused by individual 

organisations' operations or products directly or indirectly (Kurp 2008). 
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The number of computers used in the government is increasing due to their frequent 

replacement. This issue makes the environmental impact of IT a major concern. The 

total electrical energy consumption by servers, computers, monitors, data 

communications equipment, and cooling systems for data centres is steadily 

increasing. 

Due to the constant changes in the industry, new advanced devices and computers 

are being produced continuously. The manufacturing of these products becomes a 

problem to the environment due to different chemicals and materials used. Most of 

these materials are a hazard to the environment (Piccirillo 2011). Some elements used 

in the manufacturing process are toxic and harmful to the environment too (Murugesan 

2.3 	Overview of Green IT 

2.3.1 Definitions of Green IT 

The Green IT concept comprises two building blocks, viz, green and information 

technology. The green in Green IT refers to the environmentally sustainable 

application of Information Technologies. In another context green is to be understood 

in relation to the environmental problem of climate change and emission of 

greenhouse gases (Murugesan 2008). 

Molla (2009) explains Information Technology as computer-based information 

systems, particularly software applications and computer hardware. Molla further 

explains it by emphasizing that it is seen as the application of computer, 

communications and software technology to the management, processing and 

dissemination of information. 

Green IT "is a systematic application of environmental sustainability criteria to the 

design, production, sourcing, use and disposal of the IT technical infrastructure as well 

as within the human and managerial components of the IT infrastructure in order to 

reduce IT, business process and supply chain related emissions and waste and 

improve energy efficiency" (Molla et al.2 009). 
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Esty and Winston (2008) on the other hand defined Green IT as the design, production, 

operation, and disposal of ICT and lOT-enabled products and services in a manner 

that is not harmful and may be positively beneficial to the environment. 

The IT resources Iifecycle from manufacturing, usage and disposal poses an 

environmental threat (Esty & Winston 2008). Green IT is the term used to promote this 

awareness. It also helps to study the potential ways to solve the problems with regard 

to pollution and consumption of vast amounts of energy in the computing world 

(Baroudi et aI.2009). 

Murugesan (2008:25) defines Green IT as "the study and practice of designing, 

manufacturing, using, and disposing of computers, servers, and associated 

subsystems including monitors, printers and storage devices, efficiently and effectively 

with minimal or no impact on the environment". He also mentions that Green IT is 

multi-faceted and encompasses the manufacturing and purchasing of energy efficient 

IT equipment, the efficient operation and utilization of hardware devices, as well as its 

proper disposal. 

Other authors, like Li and Zhou (2011), came up with a very detailed explanation of 

Green IT; according to these two authors Green IT is a global concept that entails 

systems architecture, systems software, and parallel and distributed computing and 

computer networks. It aims to reduce the power consumption of computer systems, 

provide high-efficient, dependable and pervasive services, and achieve the objective 

of low power usage of IT systems. 

Green IT has other benefits; It does not only help companies reduce their on-going 

operating expenses but also increases capital efficiency by optimizing asset use, 

improving systems availability and reducing physical requirements across 

organisations (Newell 2010). The focus of this research is in the Government sector, 

where Information Technology is the main driving force behind the day-to-day 

operations of services offered in that sector. 

Green IT is a concept that has been the highlight of Information Technology in recent 

years. According to Mann (2009), Green IT has recently been added to the tools that 

would ideally incorporate environmental issues into business interests using the most 
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efficient methods available. The concept of green IT essentially entails the application 

of environmentally friendly activities to further business-oriented organisational goals. 

Mingay from Gartner (2008) defines Green IT as the optimal use of information and 

communication technology (lOT) for managing the environmental sustainability of 

enterprise operations and the supply chain, as well as that of its products, services 

and resources, throughout their life cycles (Kurp 2008). 

According to Molla (2008), Green IT is not a well-defined concept or a uniformly 

accepted set of practices. In many associated literatures, Green IT is associated with 

technologies and attempts to reduce power usage, cooling and real estate costs 

(Rasmussen 2006). Molla et al. (2009) came up with two themes that will highlight the 

problem and solve it at the same time. It is the one that covers the IT life cycles, and 

the one that indicates both the hardware and software technologies. 

Molla (2008:5) defines Green IT as 'an organization's ability to systematically apply 

environmental sustainability criteria to the design, production, sourcing, use and 

disposal of the IT technical infrastructure as well as within the human and managerial 

components of the IT infrastructure". Chen et al (2008) in addition believe that the 

manner in which customers and the public view an organisation must be carefully 

monitored as it relates to the environment and the use of natural resources and energy. 

Chen (2010) emphasises that if an organisation demonstrates an effective strategy to 

use its resources in the more environmentally friendly way, it gains the respect of its 

customers, stakeholders and other concerned groups. This encourages customers to 

regard that organisation as environmentally friendly. 

Green IT is more than just a worldwide movement to reduce the impact of IT products 

and services on the environment (Molla 2009). According to Phillipson (2010), and 

depending on the specific application and technology available, there can be an 

economic benefit to going green especially in IT. But Chen (2010) argues that Green 

IT does not focus on cost reduction only. 

Many organisations have placed the Green IT responsibility on their IT departments 

(Molla 2008). In order for IT organization to successfully discharge such responsibility, 

the skills of the IT personnel working in the IT organization need to be upgraded with 
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the principles and issues of sustainability. Traditionally, highly-specialised IT 

personnel are needed to solve complex IT problems (Molla 2008). 

Connection Research (2010) came up with another definition of Green IT. The 

definition relates to the carbon footprint as regards Green IT as the conscious 

implementation of technologies, techniques and policies designed to reduce the 

carbon footprint of the IT function within the organisation and the use of IT to reduce 

the carbon footprint of the whole organisation. 

The definition of green IT is thus rather broad as it can be applied to situations where 

it enables greenhouse gas emission reductions and to situations where it enables 

structural changes that lead to changes in broader societal patterns, which takes us 

closer to the low-carbon society and further emission reductions (Ryan 2008). 

There are four different but related perspectives that define Green IT based on the IT 

activity chain. These perspectives are sourcing, operations, services and end of IT life 

management. From a sourcing perspective, Green IT implies the practice of 

environmentally friendly IT purchasing. This involves adoption of sourcing practices 

such as analysis of the environmental foot. print of an IT hardware supply chain, 

evaluation of the green track record of software and IT services providers, 

incorporating green issues such as recyclable design and packaging in vendor 

evaluation, and addition of social concerns in IT procurement decisions (Molla 2008). 

From an operations perspective, Green IT implies improving energy efficiency in 

powering and cooling corporate IT assets and reducing IT encouraged greenhouse 

gas release. Molla (2008) identifies two types of energy consumption reduction: 

temporary and structural consumption avoidance. 

Temporary avoidance refers to optimization of energy use without reducing the 

installed power base and structural avoidance results in reduction in installed power 

capacity. A number of green technologies and practices related to the two categories 

can be used as indications of the adoption of Green IT operations which would include 

right-sizing the network critical physical infrastructure system (Molla 2008). 

Mitchell (2008) further emphasises that from a service perspective, Green IT refers to 

the role of IT in supporting a business's overall sustainability programmes. Adopting a 

Green IT focus from a services perspective would therefore include adoption of 

I 
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analytical tools for green supply chain management, environmental management and 

carbon foot print analysis 

From an end of IT life management perspective, Green IT refers to practices of 

reusing, recycling or reprocess and arranging IT hardware. Due to the new 

developments and speedy change of IT, electronic devices are making up the fastest 

growing quantity of waste materials (MoIla 2008). 

Mines and Davis (2007) defined Green IT as part of a fundamental change in the 

economy and society. They also mentioned that it is a subset of the larger green 

(sustainable) business trend which reconciles sustainable business practices with 

profitable business operations. Nuun (2007) mention that IT hardware suppliers regard 

Green IT as running products and services in a more energy efficient way. 

Gartner (2008) defines Green IT based on the role of the dO. The main issues for 

ClOs are greenhouse gas emissions and getting Green IT's own house in order. Their 

more important role is to help the organisations address their wide environmental 

sustainability issues, by providing them with the analytical tools and technical insight. 

Kristiansson (2008) stated that if organisations can change the way that they use IT 

on a daily basis by ensuring that resources are utilized in a responsible way as well 

as having a good recycling technique, more waste can be reduced and unnecessary 

energy usage reduced, that whole process will be known as Green IT. 

A review done by different practitioners and researchers indicates that Green IT is 

usually associated with technologies and techniques for improving the energy 

efficiency of data centres (Nuun 2007). 

I 
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Murugesan 2008 has designed a model that depicts the environmental impacts of IT. 

The model defines the three dimensions of Green IT and will be further explained in 

the section below. 

Figure 2.1: Dimensions of Green IT (Adapted from Murugesan 2008) 

2.3.2 Green design and manufacturing 

Green design refers to the designing of environmentally friendly IT equipment which 

will also be energy-efficient (Kurp 2008). According to Murugesan (2008), companies 

have started manufacturing multi-core CPUs that consume less power. Thin clients 

computing have also been adopted by many organisations. 

Thin clients computing ensure that applications are not running locally on the user's 

device but are running from a server in the network (Kurp 2008). This will help 

organisations to reduce the energy used by typical computers because thin clients 

consume less energy (Murugesan 2008). 

IT equipment manufacturers are investing in green initiatives such as developing 

energy efficient servers and data-centre cooling solutions (Kurp 2008). There is an 

increasing effort of IT manufacturers in improving their production processes from a 

life cycle point of view. This is to try and produce IT equipment with energy efficient 
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processors, power management features and materials that can be recycled (Kurp 

2008). 

2.3.3 Green use 

A study that was done by Bournay (2008) has shown that computers and other IT 

resources are the largest sources of growth in electricity demand in commercial and 

government buildings. A typical medium-sized personal computer consumes about 

150 Watts of electricity per hour. This pushes the electricity usage high, especially in 

a situation where computers are not switched off after use. Unlike privately-owned 

PCs, workstations and network servers in the offices are often left idling. 

The green use of IT systems aims at reducing gas emissions by increasing the 

efficiency and reducing the energy consumption of IT resources. Government sectors 

need to invest in software that manages energy usage by shutting down IT equipment 

completely or at least powering it down to an energy-saving mode if it is not being 

used (Molla 2008). 

Scaramella and Healey (2007) also hinted that different organisations are continuously 

expanding the capacity of their IT resources and their data centres in particular 

consuming significant amounts of electricity and generate tremendous heat due to the 

fast-growing number of web applications as well as computing and data-intensive 

business applications. In order to ensure the stability of the IT resources, effective 

cooling systems are required that further add to the total power consumption and cost 

for the enterprise. 

Most companies are adopting methods of reducing energy consumption (Baroudi et 

al. 2009). They adopt power management initiatives such as using software that 

centrally manages energy settings of personal computers and monitors, enforcing 

power standardised power settings on all computers before they distribute them to 

users and making sure that computers that are procured to users are energy star 

certified (Molla 2008). 

According to a study done by the Climate Group (2008), costs incurred by Sanlam on 

electricity and energy consumed by the company's computers was very high. They 
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bought a software called Night Watchman and installed it on their 5000 computers that 

ensured that software was switching computers off in the night when they were not 

being used. All the computers that were supposed to get updates in the night were 

getting them in the morning, and Sanlam realised that they saved a lot of costs per 

year on electricity, while saving the environment in return. 

Murugesan (2008) stated that migrating applications from mainframe computers to 

servers could reduce power consumption in data centres because mainframe 

computers generate a significant amount of heat. This means special air-conditioning 

systems will be required to keep temperatures within manufacturer-specified ranges 

(Murugesan 2008). 

Virtualisation technology is needed in a large organisation such as the government 

sector. It is a strategy to reduce the energy consumption of data centres (Murugesan 

2008). Server virtualization aims at splitting hardware resources into several smaller 

virtual machines, enabling more than one virtual machine on a single piece of 

hardware, thereby increasing multitasking capability, increasing utilization of servers, 

and improving energy efficiency (Molla 2008). Organisations can thus shut down 

numerous servers and thereby reduce power usage significantly, leading to a 

significant cost reduction (Harris 2008). 

2.3.4 Green disposal 

Murugesan (2008) came up with the "3R" concept, Re-use, Refurbish and Recycle. 

He suggested that computers and monitors that are not used should not be thrown 

away in rubbish bins as they will end up at landfills. Murugesan further suggested that 

instead of throwing them away, they should be refurbished and be reused. Computers 

can be refurbished and upgraded to meet new requirements (McCabe 2010). Parts of 

old computers can be replaced or reconditioned. 

When IT hardware is reused, it is a way of extending the lifecycle of that hardware 

(McCabe 2010). This can be achieved by using hardware for a longer period by 

donating it to other organisations. Some of the functional components from retired 

products can be reused. These actions should lead to a reduced environmental 

footprint caused by IT hardware manufacturing and disposal (Murugesan 2008). 

I 

17 



Some organisations came up with a solution to donate old computers to churches, 

schools and community centres. Other organisations believe that some parts of 

computers could be recycled and reused which could save costs, but some 

organisations like the government are worried that donating obsolete computers will 

only delay the massive dumping of computers (Murugesan 2008). 

The goal of refurbishing IT systems is to upgrade computers and servers to meet new 

requirements (Cook 2009). This can be done by reconditioning and replacing 

functional components rather than buying new IT hardware. If IT hardware cannot be 

reused or refurbished it has to be recycled or at least properly disposed of in an 

environmentally friendly way (Cook 2009). 

Replacing older IT equipment with the new ones that are more energy-efficient is done 

as an effort to become more environmentally friendly is a common practice in many 

organisations (Kurp 2008). However, this practice is not always the most 

environmentally sound solution due to the need to dispose of the old IT equipment. 

Due to this factor, Murugesan (2008) calls for green disposal of IT systems and thereby 

requests the industry to reuse, refurbish, or to recycle old IT equipment in 

environmentally sound ways. 

This fast-growing e-waste stream is accelerating because the global market for 

computers is far from saturation and the average lifespan of IT hardware is decreasing 

rapidly (McCabe 2010). This results in electronic waste becoming an emerging 

problem as most of the IT hardware ends up in landfills and the content of toxic 

substances in them becomes a hazard to the environment. 

Computers contain toxic materials such as lead, cadmium and mercury. These toxic 

materials make it difficult to dispose of the computers because they contaminate the 

environment and the water. According to Murugesan (2008), recycling should be 

considered when all the prospects of refurbishing are considered. Recycling or giving 

away the unused or obsolete computers is seen as an option to reduce the impact that 

disposal of computers pose to the environment. 
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2.4 The difference between Green IS and Green IT 

The difference between Green IT and Green IS can be traced back to the difference 

between Information Technology and Information Systems. Boudreau, Watson and 

Chen (2008) summarize the key difference between Information Technology and 

Information Systems by stating that an information technology (IT) transmits, 

processes, or stores information, whereas an information system (IS) is an integrated 

and cooperating set of software using information technologies to support individual, 

group, organizational, or societal goals. 

There is a lot of confusion about Green IT and Green IS, as many people do not realise 

that there is a distinguishable difference between the two concepts (Watson, 

Boudreau, Chen & Huber 2008). According to Watson et al. (2008), "Green IT is mainly 

focused on energy efficiency and equipment utilisation and addresses issues such as 

replacing personal computers with energy efficiency thin clients, using renewable 

energy sources to power data centres and reducing electronic waste from obsolete 

computing equipment". On the other hand, Watson et al. (2008) explained Green IS 

as "the design and implementation of information systems that contribute to 

sustainable business processes". 

According to MolIa (2008) the relationship between Green IS and Green IT is complex 

and uncertain. Two main perspectives can be identified; the direct effect of IT on the 

environment and the enabling effect of Green IS to improve environmental 

sustainability (MoIla 2008). MoIla further suggests that organisations, including the 

government sector, need to minimise their IT related gas emissions, energy usage 

and waste from unused computers. 

Information Systems solutions and systems can enable sustainability by reducing 

material consumption, emissions and electronic waste in both the IT infrastructure and 

the business processes (Molla et al. 2009). 

Organisations are trying to come up with a solution that can solve the impact that IT 

operations have on the environment by adopting both the Green IS and Green IT, but 

for some Green IT is relevant and others prefer Green IS (Murugesan 2008). Green 

IS can reduce production by creating alternative distribution and communication 

methods such as cloud computing (Watson et al. 2008). Green IT can help 
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organisationS to reduce the amount of e-waste and energy consumption which in turn 

could reduce costs (Watson et al. 2008). 

Watson et al. (2008) argued that Green IS has a greater potential than Green IT in 

terms of addressing green issues. It was further emphasised that Green IS 

encompasses the designs and implementation of information systems and ultimately 

serves as the broader mechanism, or umbrella, in terms of creating sustainability and 

awareness. On the other hand, "Green technology can almost be referred to as the 

methods, or tools, needed to assist in creating effective Green-IS" (Watson et al. 

2008). 

According to Boudreau et al. (2007), Green IS has a greater potential in research and 

practice than Green IT. Boudreau et al. (2007) states that Green IS tackles a much 

larger problem, it can make entire systems more sustainable compared to just 

reducing the energy required to operate information technologies. 

As it was previously noted, the Green IT and Green IS can function in both the IT 

industry and energy industry. Also for this study, Green IT and Green IS are both 

relevant in the government sector due to the fact that Green IT presents power 

management of the IT products and systems which will result in cost reduction, 

whereas on the other hand Green IS presents utilising IS for increasing energy 

efficiency and developing new, renewable energy in order to achieve environmental 

sustainability as IS-enabled organisational practices and processes that improve 

environmental and economic performance (Melville 2010). 

2.5 Why should companies adopt Green IT practices? 

An organization's decision to adopt Green IT is often based on a mix of both pragmatic 

(e.g. financial and legal) and idealistic (e.g. moral and ethical) considerations as cited 

in Chen et al. 201 0).The current Green IT initiatives are especially reinforced by social 

and political pressure, governmental regulations, the rising cost of waste disposal, 

corporate images, and public perception (Unhelkar & Dickens 2008). 

Most discussions on environmental challenges relating to the use of Information 

Technology (IT) focus on IT as a drain on energy resources and a contributing factor 
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towards environmental degradation. As a result substantial research and focus of the 

organizations have been directed at reducing the negative impact of IT energy 

consumption (Kurp 2008). 

Organizations primarily go green in a reactive mode in response to the forces in its 

institutional environment. In doing so they adopt Green IS/IT practices because they 

are required to do so, or believe that they need to be better corporate citizens or they 

simply copy their competitors (Chen 2010). 

The decision to adopt Green IT is based on many different reasons (Molla et al. 2008). 

Those reasons differ from one organisation to the other, but the main reason that most 

organisations are looking at is to reduce the negative effect of IT operations on the 

environment. In doing so, many decisions may end up changing the existing processes 

of an organisation. These decisions are a concern to managers of other institutions 

due to the cost implications that the institution has to incur (Molla et al. 2008). 

Molla et al. (2008) evaluated the readiness of organizations' adoptions of Green IT 

initiatives. They found five important factors of success in Green IT practices are: 

attitude, policy, practice, technology, and governance, which together determined if 

the organization was ready to adopt Green IT initiatives. 

Due to the above accelerating issues and problem of IT, Green IT is becoming the 

most promising and encouraging technology in the IT industry and is widely spreading 

among IT business and industries, government sector and research institutes ( Li & 

Zhou, 2011). 

In recent years, the phenomenon of going green has steadily become more visible 

and organizations are using it as a mechanism to gain positive public awareness. 

Numerous organizations have made changes to implement or recognize the "green" 

movement; whether it be implementing reusable grocery bags or recycling waste. 

Going green has been identified as a way of handling environmental issues of IT and 

creating new market opportunities by the IT industry. Companies with a vision to 

provide products and services that address environmental issues are likely to achieve 

a sustained competitive advantage by reducing energy costs (Ryan 2008). 
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Even if the awareness of Green IT products and services has increased, there may be 

market barriers that slow down adoption of the new solutions. And while businesses 

raise their awareness, informing consumers is still difficult. There are standards that 

are developed and applied currently, but the implementation has to happen at a larger 

scale (The Climate Group 2008). 

The adoption of green technologies, although to some degree it could be comparable 

to the implementation of other technologies, has a number of differences. Traditionally, 

environmental observance has seemed to bring about an additional cost of doing 

business and managers fear that such programme might negatively have an effect on 

a business's competitiveness (The Climate Group 2008). Management and employee 

commitment are the two main key elements that will assure that the adoption of Green 

IT is successful. These two key elements are discussed further in the following 

subsections. 

2.5.1 Management commitment in adopting Green IT 

Greening IT does not happen by itself. It needs involvement and resources: people, 

time, money, influence, organisational structures, and support by all the stakeholders 

(The Climate Group 2008). 

Managers' enthusiasm and motivation play a significant role in whether or not an 

organization adopts Green IT (Dick & Burns 2011). Furthermore, managers require an 

awareness and understanding of environmental issues and management practices 

before they can enact them. Developing a deeper understanding of environmental 

issues that are related to IT resources will play a significant role in whether or not a 

manager will undertake any steps to implement changes within their organization (The 

Climate Group 2008). 

In some organisations, managers appear unable to see the positive financial 

implications of investing in Green IT (Gadenne & Kennedy 2009) even though 

investing in this area has been said to produce cost savings. In the simplest form cost 

savings are often the result of reduced waste and more efficient use of materials 

(Gadenne & Kennedy 2009). 
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Management commitment towards Green IT has been identified as a major factor by 

a number of authors (Murugesan 2008).However its importance in regards to the 

participants in different studies varied and appeared linked to the personality type of 

the managing directors. 

2.5.2 Employee attitude and support 

Attitude in IT context refers to the valuable characteristics of both business and IT 

leaders and professionals. It measures the degree to which both IT and business are 

aware and interested about the reasonably priced, planned, regulatory, environmental 

and social concerns related to the use of IT (Molla et al. 2009). 

The success of any initiative in an organisation depends on its employees. Employees 

within an organization have a role to play in the adoption of Green IT, and their 

attitudes affect the outcome of any environmental initiatives (Masurel 2007). By 

gaining employee support for Green IT owners are also likely to get benefits from 

improved employee morale (Gadenne& Kennedy 2009). 

There is a need for organizations to incorporate environmental education and training 

into their staff development programmes. This means that as staff gain experience 

and understanding, their uncertainty around Green IT decreases (Gadenne & 

Kennedy 2009). 

Employee or stakeholder involvement has been identified as playing a major role in 

the successful adoption of environmentally sustainable practices (Murugesan 2008).lt 

also helps them understand that the benefits to be reaped are far greater than any of 

the potential losses they may experience (Ledez 2008). 

Green IT athtude is therefore defined as an organisation's IT human infrastructure's 

response towards climate change and eco-sustainability (Masurel 2007). It measures 

the extent to which both IT and business are aware and concerned about the impact 

of IT on eco-sustainability (Masurel 2007). 

In the Global Green IT Athtude and Action Survey of 1260 IT professionals indicate 

that only 50% of participants are concerned about climate change. The survey further 

found that attitudes towards Green IT vary from region where the rest of the world 
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(Africa, South America and Oceania) leads Europe. Asia and North America in terms 

of a positive opinion towards climate change. 

2.6 Green IT benefits 

Adopting green IT practices offers businesses and individuals financial and other 

benefits. IT operations achieve better energy efficiency through green initiatives, which 

financially benefit them, especially when electrical energy is at a premium and energy 

prices are rising. 

The research that was done by (Gadenne & Kennedy 2009) states that there are two 

major categories of benefits: environmental benefits and cost-reduction benefits. From 

an organisational perspective, Green IT provides the capability for organisations to 

reduce the footprint of IT equipment, manage the profiling of the enterprise's footprint, 

provide measures to reduce the enterprise's footprint, provide measures to reduce the 

value chain footprint, provide measures to operate in a low carbon economy (Dick & 

Burns 2011). 

Notebook computers operate much more efficiently than desktop computers, as they 

are designed to run on battery power (Murugesan 2008). This means that notebooks 

offer a good solution to reduce power and carbon emissions associated with end-user 

equipment. Although not suitable for all situations, more and more organisations are 

choosing notebooks over desktops. This in turn provides organisations with the added 

benefits of a more productive, flexible and mobile workforce. 

Multi-function devices are also a great way to reduce power consumption and carbon 

emissions within the office (Kurp 2008). They provide the ability to minimise standby 

power and maximise equipment utilisation by replacing 'stand-alone' printers, 

photocopiers, facsimiles and scanners with a single device (Kurp 2008). 

Energy management policies provide the ability to monitor and control how IT 

equipment behaves under specific situations. As such, energy management policies 

are either built into IT equipment or provided separately as software packages 

(McCabe 2010). This can range from deactivating screen savers, automatically putting 

computers into hibernate mode during idle periods, automatically shutting down during 
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out of office hours or installing a kill switch. While this provides direct cost savings to 

an organisation's power bill, organisations also benefit by lowering the carbon footprint 

associated with the operation of IT equipment (Ryan 2008). 

The current literature on Green IT research further suggests that organisations can 

restructure their environmental policies and reduce their carbon footprint in three 

critical areas. Those areas are: asset management, energy efficiency and enabling of 

green practices through the utilisation of IT (Murugesan 2008). 

Companies still spend lots of money on office space, some of which is occupied by 

document-filled file cabinets and its associated lighting, heating, and cooling costs 

even in this electronic age. Improving content management processes, including 

content storage, can help lower these costs (Newell 2010). 

Companies can eliminate many direct and indirect costs by optimizing document 

processing and management. For example, eliminating single-sided printing alone can 

dramatically cut carbon and energy costs (Newell 2010).Printing important information 

directly on a customer's bill can also cut paper volume and its associated production, 

handling, and delivery costs, while increasing efficiency and reducing resource 

demand(Newell 2010). 

Green IT can contribute to the reduction of printing costs, level of waste and pollution 

through practices such as PC power management, server management, recycling, 

socially responsible throwing away of old technologies and sourcing from green 

vendors (Boudreau et al. 2008) 

For IT maintainability and support, Green IT suggests show IT can enable an 

organisation's sustainable practice by providing methodical or analytical tools for 

carbon footprint count (MoIla et al. 2008). This is allowing or bringing forward the 

logical and investigative tools that can be used to calculate the printing costs, the 

energy consumption costs and other related IT costs. 

2.7 Green IT research 

The research on Green IT is at an advanced stage. The main journals in the area of 

Information Systems Science have increasingly gained momentum in publishing green 
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IT research compared with the fact that, in a recent study, only one article on green IT 

had been published in information systems journals till the year 2007 (Melville 2010). 

The topic of Green IT has emerged in most of the conferences in IS. The earliest 

conference tracks on Green IT come from 2007, while in 2010 all major IS conferences 

have a Green IT/IS track 

The research done by Chen (2010) has indicated that IT has a dual role in moving 

towards a low carbon economy. IT can in this relation be classified as bad or good. 

This refers to the careless use of IT leading to higher than necessary emissions from 

IT and the latter to the good effects IT can have on overall emissions. Putting Green 

IT into practice, businesses can control and reduce the emissions of IT and enable the 

same in other sectors. 

Chen (2010) further states that the IT carbon footprint is expected to be doubled by 

2020, meaning around 6% increases in global annual 002 emissions. It is worth noting 

that most of the carbon footprint comes from the use of equipment, so reducing the 

emissions during that time can help the environment most. 

The research done by Molla et al. (2010) emphasises that although many firms 

recognise the importance of Green IT, its adoption has been selective. This is at least 

partly due to managers facing intractable problems in finding a balance between the 

shrinking IT budget and the expectation to deliver more, not always knowing which 

Green IT initiative has better economic and environmental outcome. 

It is also partly because the IT industry, although interested in Green IT issues, has 

yet to mature in developing IT for Green investment portfolios and complementary 

capabilities that can significantly improve environmental performance without 

compromising economic benefits. 

In 2008, Green IT was recognised as the most important strategic technology (Molla 

2009). There was a conference held in Copenhagen, Denmark in December 2009-

conference was the United Nations Climate Change which saw Green IT as being the 

topic (Boudreau et al. 2007). The literature review that was made has shown that there 

are different motivations that can be used by many organisations to adopt Green IT. 
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According to Kurp (2008), the adoption of Green IT will need the extra capital resource 

and human resource investment in the short term, and face the high uncertain risk. 

This has made some of the organisations to react slowly towards Green IT while others 

has considered it (Kurp 2008). 

2.8 Chapter summary 

Any organization planning a greening initiative should have the ability to support 

current business (functions and growth) demands while implementing Green IT, which 

is a dual responsibility at the best of times. For Green IT to truly be successful in the 

information architecture of a firm, the IS/IT department should see it as a high-priority. 

The literature has shown that even though many organisations are positive about the 

benefits that Green IT will have in their organisations, some are still doubtful, as there 

is no clear indication of which strategy will be suitable. This has lead the study to the 

discussion of Green IT frameworks that can be used in the adoption of Green IT, which 

will be discussed in the next section. 
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CHAPTER 3: GREEN IT FRAMEWORKS 

3.1 Introduction 

In recent years, governments of many developing countries has seen the concept of 

Green IT as a new concept. The impact of IT operations on the environment has raised 

this awareness of Green IT in many organisations around the globe (Harris 2008). 

Many stakeholders are becoming increasingly aware of environmental issues. This 

has influenced their attitude change and led to increased demand for sustainable 

products and practices. Environmental concerns and climate change are the main 

reasons why businesses and institutions should try to focus on creating sustainable 

business processes (Dedrick 2010). 

According to Molla (2009), few frameworks have emerged to serve as reliable guides 

for organisations and researchers on their Green IT practice and investigation 

respectively. As a result, there is a lack of understanding and tools to assess the Green 

IT maturity of organisations. 

There is no clear definition of Green IT. It means a lot of different things to different 

individuals. There are many components of Green IT, which makes it very difficult for 

practitioners and researchers to come up with a holistic explanation of Green IT 

(Gartner 2008). Therefore a framework is needed, which will provide researchers with 

a consistent structure (Donnellan, Sheridan & Curry 2011). It will be a reference point 

for further analysis. 

3.2 Implementing Green IT concepts 

Adopting and implementing Green IT processes require changes from organisations' 

business models. Companies should make sure that they are ready to adapt those 

processes. The business readiness includes various elements such as policy and 

procedures, company goals, newer systems and infrastructure and training of staff. 

Business models that companies have relied upon since their inception, will change 

as technology has shifted to the digital age (Edwards 2010). 
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Although many firms recognise the importance of Green IT, its adoption has been 

selective (Molla 2009). One of the reasons is that managers are facing problems in 

finding a balance between the shrinking IT budget and also the expectation to deliver 

more. The other reason is that managers do not know which Green IT initiative has 

better economic and environmental benefits (Murugesan 2008). 

Employees within an organization have a role to play in the adoption and 

implementation of Green IT. Their attitudes affect the outcome of any environmental 

edges (Masurel 2007). Organisations are also likely to get benefits from improved 

employee morale by gaining their support for Green IT (Garg et al. 2009). 

The skills of the IT personnel working in the IT department need to be upgraded with 

the principles and issues of sustainability for the IT organization to be able to 

successfully adopt and implement Green IT (ACS 2007). Traditionally, highly 

specialised IT personnel are needed to solve complex IT problems. 

In the context of climate change, IT personnel need additional knowledge to cope with 

changing demands from the business side. Knowledge about environmental 

sustainability is needed not only to manage IT's own contribution to environmental 

problems but also to be able to place IT as a key enabler of environmental 

sustainability (Garg et al. 2009). 

Further, IT managers' strategic foresight which in the past referred to predicting and 

anticipating developments in the business environment needs to go beyond the IT and 

business environment to anticipate emerging regulations that enforce ecological 

sustainability (Connection Research 2009). 

3.3 Green IT framework 

Green IT has been defined by different researchers and practitioners, from different 

points of view. Gartner (2008) defines Green IT based on the role of the CIO. He says 

that the main issues that are troubling them is getting their houses in order and trying 

to reduce their organisations' gas emissions. 

29 



The diagram below summarises all the concepts that are related to Green IT. It 

illustrates how these concepts are related. 

GREEN IT 

EQUIYMENT LIFE 	OFFICE 	 ORGANISATION 

CYCLE 	 ENVIRONMENT 	 I 

Data centre 

Procurement 	 • Hardware and 	• Infrastructure 

Recycle and reuse 	 software 	
I • Hardware 

Disposal 	 I 	I 
• Power 

management 

Paperless office 

Figure 3.1: Green IT Framework (adapted from Connection Research 2008) 

The framework is not only a means of understanding different aspects of Green IT; it 

can be used as a tool to evaluate the different techniques needed to put Green IT into 

action. The framework acts as both a strategic Green IT implementation bridge and as 

an interval reference point for policy-making and strategic goal progression. 

3.3.1 Equipment life cycle 

IT equipment, like all other equipment, passes through a life cycle. It is manufactured, 

sold, used and often reused, and then ultimately disposed of. Each stage of the IT 

resources life cycle, from manufacturing to usage and disposal, can pose 

environmental damage (Elliot & Binney 2008). 
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Green Information Technology (IT) is the term used to capture this awareness and to 

study the potential ways to solve the problems with pollution and consumption of vast 

amounts of energy in the computing world (Baroudi et al. 2008).The product life cycle 

definition should encompass all (environmental, functional and economical) aspects 

related to the equipment. 

	

3.3.1.1 	Procurement 

Connection Research (2010) explains procurement as the most important aspect of 

Green IT. Most organisations have developed policies to help them measure the 

environmental performance of IT suppliers (Connection Research 2010).Every 

purchasing decision taken must be evaluated in terms of whether the purchase is 

needed and whether the product is the most sustainable solution to fulfil the 

procurement need (Junglas & Watson 2006). 

Two important aspects of green procurement that organisations must take into 

consideration when purchasing equipment are: the nature of the equipment and the 

nature of the suppliers of that equipment (Phillipson 2009). The equipment that is 

purchased must comply with the environmental standards. However, consideration 

must also be given to the suppliers of that equipment. 

According to MolIa (2008) organisations should always assess whether the purchasing 

of equipment is really necessary or needed before the decision can be made. Molla 

(2008) emphasises that organisations must always try to buy equipment that is energy-

efficient and has very small environmental footprint over its lifetime. 

	

3.3.1.2 	Recycle and reuse 

All organisations replace their IT equipment periodically (Cook 2009). Some have a 

regular refresh cycle, some wait until they have to and some use some sort of a 

continuous update process especially for software. Other organisations replace 

equipment too early because they are scared of not being able to update their 

machines with the latest software. This creates unnecessary expenditure and waste 

(Murugesan 2008). 
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According to Molla (2008) there are certain guidelines that organisations can follow 

when equipment is due for retirement. Murugesan (2008) also emphasise that 

organisations must assess whether there is a technical or economical reason to retire 

that equipment. In case there is an economical reason, organisations may re-use 

components that are no longer needed but are serviceable (Jana 2008). 

He suggested that computers and monitors that are not used should not be thrown 

away in rubbish bins as they will end up at landfills. Murugesan further suggested that 

instead of throwing them away, they should be refurbished and be reused. Computers 

can be refurbished and upgraded to meet new requirements (McCabe 2010). Parts of 

old computers can be replaced or reconditioned. 

3.3.1.3 	Disposal of IT resources 

Disposal of IT resources is an environmental concern to many organisations. Many 

organisations extend the useful life of equipment by refurbishing and reusing them, 

but there will always be some that need to be physically disposed of (Murugesan 

2008). Disposal of IT equipment may also include efforts from the manufacturer's side. 

Many companies have adopted e-commerce because less waste is created (Kurp 

2008). A typical consumer buys media products at a store and throws away the 

packaging. As e-commerce increases so does business of digitalized products such 

as software, music and video (Murugesan 2008). Downloading of these products 

through websites, like iTunes and Netflix, reduces the need of packaging. 

The cycle does not end there, as with e-commerce purchases businesses can assist 

consumers by allowing them to track receipts, send follow-up promotions and 

correspondence, issue catalogues and coupons, electronically. A well-integrated 

platform allows retailers to run a virtually paperless online business (Cook 2009). This 

reduces the amount of paper used. 

3.3.2 Office environment 
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ENWU.7 
3.3.2.1 	Hardware and software 	

I_i BRA RI] 

The office environment encompasses the entire end-user environment such as 

desktops, laptops, monitors, scanners, printers, telecommunications and faxes. 

Organisations must ensure that the needs of users are met in order for them to be able 

to perform their duties. The equipment should enable the users to perform their 

functions but they should not exceed the real demand (Murugesan 2008). 

End-user computing has four areas. These areas are personal computing (desktop), 

personal computing (mobile), departmental computing and printing and consumables 

(Cook 2009). For each of these areas, there are a range of different technologies and 

techniques that can be used to reduce the amount of power used or consumed and 

the carbon footprint (Murugesan 2008). 

Computer systems consist of software running on hardware. Many people argue that 

the software is the system, and the hardware is simply an enabling technology. Most 

discussions about Green IT refers to hardware, but software is also a factor. According 

to Cook (2009) the software architecture often determines the hardware architecture, 

and this may have an effect on the type of hardware that is used. 

3.3.2.2 	Power management 

The use of PCs is widespread across any given organization which makes it very 

difficult for the IT staff to manage their organisation's PC power consumption. Power 

management software is then used (Murugesan 2008). The software places the PC 

into a lower-power consumption mode, such as shutdown, hibernation, or standby, 

and monitors into a sleep mode when they aren't being used. It also measures and 

reports how much power each PC and monitor consumes (Murugesan 2008). 

IT managers must use and enforce power management and ensure that staff are 

educated on how to save energy used by computers (Molla 2008). Efficient software 

must also be used, and the standby state for PCs and monitors must be activated. All 

workspace equipment must have default energy-saving settings that apply to all the 

computers and all equipment. 
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They are put in place for all the equipment in alignment with the business impact and 

risk. Organisations have an opportunity to reduce carbon dioxide emissions by simply 

turning off equipment when not in use or after hours. According to MoIla (2009), PCs 

and monitors consume a lot of power. 

	

3.3.2.3 	Paperless office 

Printing has been regarded as one of the largest consumers of resources in the IT 

function. There are a number of factors. Those factors include power consumption of 

printers. Printers are regarded as very inefficient users of energy (Murugesan 2008). 

In most cases, they are left on and consume a very significant amount of energy even 

when they are idling. 

According to Robinson (2009), there are other factors that do not directly affect the 

organisation's power consumption, but have a significant effect on the environment. 

Printers use materials like paper and toner or ink. Those materials are known as 

consumables. These materials can cause a major environmental problem, both in their 

production and their disposal. All of these problems may be alleviated by reducing the 

amount of printing done, which would be a step towards creating a paperless office. 

Many people in the organisation are not aware of the difference that printer settings 

can make to the environment. If printers are set to print on both sides and to suppress 

header print, this can save the amount of paper that is used on a daily basis. The use 

of centralised multi-functional printers versus single or personal printers can reduce 

the amount of energy used on personal computers (Robinson 2009). 

3.3.3 Organisation 

	

3.3.3.1 	Data-centre IT equipment 

Servers and storage devices are the two most important types of IT equipment in the 

data centre. Servers are usually the biggest consumers of power, and power 

consumption continues to rise as more powerful processors are used inside them and 

as the number of servers increases (Cook 2009). 
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According to Murugesan (2008), the average power consumption of servers has 

increased over the last ten years. This is due to the fact that cooling requirements had 

to be taken into account. Apart from the IT equipment in the data centre, the data 

centre is an issue on its own. 

There are non-IT and IT infrastructure in the data centre. The non-IT infrastructure in 

the data centre can easily consume more power than the IT infrastructure. Three main 

aspects that are a concern in the data centre are: Power supply, cooling and lighting 

and the building that houses the data centre itself. 

According to Connection Research (2007); most data centres have more than one 

power supply that is their own. Most of modern IT equipment demands an amount of 

cooling strategy (Murugesan 2008). The building that houses the data centre also has 

an effect on power consumption as it will also need its own insulation (Edwards 2010). 

Several strategies may be implemented by business in order to reduce energy costs 

(Edwards 2010). Those strategies include purchasing power efficient computers, 

using cloud computing networks and utilising virtualization technologies (Edwards 

2010). Virtualization has multiple meanings depending on the context of the 

discussion, but it can be summarized as the creation of logical pools of IT resources 

not linked to physical devices. 

As businesses expand their need for storing information as well as their reliance on 

computer systems grows exponentially. According to Edwards (2010), Google has 

about half a million servers in its network. The ability to house and maintain servers is 

a major cost for companies. But unfortunately, e-commerce has also come under 

scrutiny over green operations. 

Online businesses rely on power-hungry servers, routers and storage that run 24 

hours a day (Saran 2009). So going green in terms of paper and packaging isn't the 

only concern. For example, Ebay and Amazon.com  are serving more ads, sales, and 

searches that demand a greater amount of computing power and storage. As traffic 

and computing demands increase, e-commerce companies struggle to reduce energy 

waste and consumption in their data centres (Amato-McCoy 2009). 

Saran (2009) suggests virtualization as a way to reduce the carbon footprint. As 

mentioned previously, virtualization is "a technique for hiding the physical 
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characteristics of computing resources to simplify the way in which other systems, 

applications, or end users interacts with those resources" (Saran 2009). With server 

virtualization, electronic commerce can consolidate hardware to save electricity and 

power. 

New organisational capabilities are needed in order to implement Green IT. There 

must be strategies for greening IT. They must start with where the organisations are, 

what their intended state is and how far along the Green IT path they have progressed. 

A Green IT framework will help in organisation like the government when implementing 

Green IT. 

3.4 Green IT readiness 

The literature review on Green IT readiness shows that companies that need to 

implement Green IT need to take into consideration the five important pillars of green 

IT. Those pillars are attitude, policy, practice, technology and governance. These 

pillars form the G-Readiness framework which normally will ensure the success of the 

implementation of the Green IT. 

Figure 3.2: Green IT Readiness Framework (adapted from MoIIa&Cooper 2009) 
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3.4.1 Attitude 

Attitude is an intangible thing. It describes how we think rather than how we act 

(Connection Research 2010).Normally it is a starting point for most processes. It is 

regarded as the desire to change which is followed by a commitment to change and 

then action. Organisations must have a positive attitude towards Green IT. That 

attitude becomes important if it comes from the top management. 

Attitude refers to characteristics that affect both the business and IT leaders including 

the professionals. It has been found to be one of the major factors in influencing the 

acceptance and use of technology (Melville 2010). It also defines the level of 

professionalism. 

In this study attitude refers to the extent to which both business and IT professionals 

are aware of Green IT and interested about the environmental concerns that are 

related to the use of IT resources. On this issue, whether or not an organisation takes 

Green IT issues seriously will depend on IT and business leaders view on 

environmental concerns (Melville 2010). 

3.4.2 	Policy 

Green IT literature has shown that there are three value chain areas that can be 

adopted to ensure the success of Green IT implementation. Those areas are IT 

sourcing, IT operations and services and IT end of life management. 

IT sourcing policy refers to the extent to which an organisation has adopted an 

environmentally friendly purchasing policy and clarified a green guideline when buying 

IT equipment and services (Velte et al. 2008). 

IT operations and services policy encompass the extent to which the services provided 

by the IT infrastructure support Green IT idea. Some of policy considerations include 

PC power management, staff computer usage and the environmental policy (Elliot 

2007). 

IT end of life policy refers to the policies and regulations related to the disposal of IT 

equipment in an organisation. According to Info-Tech (2007), in certain regions like 

Japan, end of life recycling is required by the provision of the law. However, in general, 
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most countries do not have mandatory policies to be enforced for the disposal of IT 

resources. 

3.4.3 Practice 

Practice refers to techniques and behaviour. There are many practices that 

organisations can adopt that directly help in Greening of their IT function (Elliot 2007). 

Most of all is that they do not cost anything. They do not include any purchasing of 

hardware or software but simply the adjustment of habits and mind-sets. 

Green issues do not only impact on consumer buying power, but they also affect how 

both the public and private sectors work in awarding competitive tenders (Info-tech 

2007). Consumer buying is also driven by ethical considerations. Therefore Green IT 

sourcing practice captures the extent to which environmental considerations are 

factored into IT and other purchasing decisions. 

In addition to supporting Green IT by purchasing green hardware equipment and 

software to reduce cost and consumption, companies can also cultivate Green IT 

practices the way employees use IT (Edwards 2010). 

3.4.4 Technology 

Green IT is about acquiring more environmentally effective technologies. One of the 

key drivers of G-readiness success in the area of technology is to build a green 

technological infrastructure (Rasmussen 2008). Some of the commonly adopted 

technologies include server virtualisation and data centres (Schmidt et al. 2010). 

Organisations need to look at indicators such as: the extent to which they have a green 

business infrastructure and green power sources in order to measure G-readiness. By 

far the best way to approach the issue of Green IT is to take Green IT principles into 

account as part of the normal replacement cycle. 

II 
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3.4.5 Governance 

Governance refers to the management of infrastructure to implement Green IT. 

Governance offers a framework for defining complex set of relationships and activities 

in organisational relationships. Gartner's (2008) case study reveals that the Green IT 

requires sound management infrastructure to understands impacts so that the actions 

can be prioritised and the need be managed. 

Governance of G-readiness can be measured using the following indicators: defined 

roles, responsibilities and accountability for Green IT; establishment of metrics for 

assessing the impact of Green IT initiatives; allocation of budget and resources for 

Green IT. 
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3.5 Conceptual framework 

The conceptual framework below has been developed to highlight factors that can be 

used by organisations like the government sector in implementing Green IT. It is part 

of the study and aims to contribute to the theory in the Green IT field. It was developed 

after some of the Green IT frameworks had been studied. It depicts the factors that 

will be important when considering the adoption of Green IT in the government sector. 

The factors that are shown in the diagram are important and they can contribute 

towards Green IT adoption. They are related to the five pillars of the Green IT 

readiness framework that were mentioned earlier. 

Figure 3.3: Conceptual Framework for implementing Green IT 

3.5.1 Organisation 

The current literature on Green IT has shown that organisations can become involved 

in changing and shaping IT policies and ensuring that they reduce the organisations' 

carbon footprint (Winston 2008). Most of the organisations experience a need to 

become more environmentally friendly (Lamb 2009). This can only be possible if ClOs 
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and IT managers have a positive attitude on the benefits that Green IT will bring to the 

organisation. 

Any organisation must have a plan on how they intend on ensuring that the adoption 

of Green IT is a success. Managers and ClOs must ensure that they take into 

consideration the activities and initiatives that reduce the negative environmental 

impacts that IT have. They must also play roles in ensuring that they drive the 

efficiency in the IT organisation by identifying green strategies; find green technology 

solutions that enable the business plan as a way of supporting and implementing 

green initiatives. They must also act as leaders in terms of green technology solutions 

for the business as a way of conceiving strategies that will benefit the organisation. 

3.5.2 Employees 

Murugesan (2008) maintains that Green IT awareness must spread among IT 

professionals and employees. He further mentions that employees need to be 

educated and knowledge spread on how to become green. Users of IT resources must 

also be trained on how to use the Green IT process (Lamb 2009). They also need to 

be made aware of how IT could contribute towards a friendly environment 

Most of the employees need training on issues that are related to Green IT. Changing 

the way in which they operate and handle their end-user devices will reduce the 

organisation's energy consumption. Organisations seeking to implement Green IT 

practices need to encourage their staff to come up with new and greener solutions as 

a way of involving them(Unhelkar 2011). This means that the success of adoption of 

Green IT also depends on employee commitment and positive athtudes towards 

Green IT. 

3.5.3 Suppliers 

Suppliers also play an important role in the implementation of Green IT in an 

organisation (Murugesan 2008). Unhelkar (2011) agrees that end-user devices are 

one of the IT resources that contribute towards the high energy consumption in 

organisations. According to Lamb (2009) organisations must focus on properly 

selecting and evaluating suppliers before they purchase IT resources or equipment. 
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Organisations like the government sector can choose to buy products that are 

environmentally built and with an eco-friendly label. There are several types of eco-

labels for IT resources. These labels include the Energy Star and the TOO (Unhelkar 

2011). This will help organisations control the asset life cycle from the beginning to the 

end. The reason to improve IT asset life cycle is one of the benefits why organisation 

must choose suppliers that are selling environmentally-friendly equipment (Lamb 

2009). 

Manufacturers and suppliers of IT resources need to take note of the existing 

competition in the IT industry. They need to have strategies to outshine their rivals by 

making sure that their product stands as the fore-runner in the market (Unhelkar 2011). 

Suppliers can come up with Green IT solutions like IT virtualisation and advise 

companies to remove large physical storage units (MolIa 2009). 

3.5.4 Environmental regulations 

The literature on Green IT has stated that there is an increased pressure on 

organisations to improve and eliminate their carbon emission (Murugesan 2010). 

Some governments such as the Australian government are forcing companies to make 

a report on their carbon emission every year (Unhelkar 2011). This becomes a 

challenge to many organisations because this comes from the environmental 

authorities. 

Environmental regulations are one of the factors that will ensure that companies 

adhere to policies that govern the use of IT resources (MoUa 2009). This will contribute 

towards the success of Green IT adoption and implementation as it will ensure the 

reduction of carbon footprint from organisations (Murugesan 2008). 

3.6 Propositions 

After developing the conceptual framework, the following propositions were made: 

Proposition 1: Environmental policies and regulations help organizations to 

propose Green IT 
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Environmental policies and regulations help to keep organizations on track as they 

guide on what is expected of them. This will help them to abide by the rules and 

regulations when disposing their IT equipment. These policies can help propose Green 

IT in the Government sector. 

Proposition 2: Acquisition, use and disposal of IT resources pose a threat to the 

environment 

As was mentioned earlier, IT resources pass through a life cycle.IT resources life 

cycles, from manufacturing, usage and disposal, pose an environmental threat (Esty& 

Winston 2008). Green IT is used to promote this awareness. It also helps to study the 

potential ways to solve the problems with regard to pollution and consumption of vast 

amounts of energy in the computing world (Baroudi et al. 2009). 

Proposition 3: The adoption of Green IT in the NWPG will benefit the 

organization 

Green IT has been said to be a way of optimizing IT resource usage and to reduce the 

carbon footprint of many organizations. The NWPG will benefit when Green IT is being 

implemented. Pursuing Green IT will bring benefits such as reduced power 

consumption, lower carbon emissions, improved systems performance and reduced 

number of equipment disposed. 

3.7 	Chapter summary 

This chapter presents a frameworks to understand Green IT. The four dimensions of 

Green IT has been discussed, that is: sourcing, operations, systems and end-of-IT life 

management. IT is expected to play a critical role in both greening its operations and 

services and also supporting an organisation's overall environmental sustainability 

objectives. A conceptual framework was proposed in the chapter that depicts factors 

that are important when considering the adoption of Green IT in the government 

sector. The next chapter discusses the research methodology that will be used in the 

study. 
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CHAPTER 4: RESEARCH METHODOLOGY 

4.1 Introduction 

This chapter describes the fundamental plan for the research. It identifies and 

discusses the plan that the study was intended to employ in order to achieve the 

research aims and objectives. The research design is also included in this chapter. 

The research design describes the different research methodologies, paradigms, 

techniques and tools that will be used to gather data for this study. 

This chapter has been organised as follows: it describes the different research 

methodologies used in social research in South Africa, describes and applies the 

research design, the research paradigms and finally the data-collection and analysis 

tools and techniques. 

4.2 Research methodology 

The main research methodologies generally used in research are quantitative, 

qualitative and action or participatory research methodology (Mouton & Muller 1998). 

Research methodology is a way of systematically solving the research problem 

(Mouton & Muller 1998). In other cases it may be understood as a science of studying 

how research is done in a scientific way. Research methodology specifies the tools 

utilized to meet the information requirement of the research. It also provides the logic 

to ensure that information is collected in a specific manner. 

It is a process used to collect information and data for the purpose of making business 

decisions. This may include publication research, interviews, surveys and other 

research techniques. Punch (2005) maintains that research must determine what data 

will be required, and the method by which it will be collected and analysed. 

4.2.1 Quantitative research 

Quantitative research is a study approach that is based on the measurement of 

quantity or amount (Durrheim 2006). It gathers numeric data and data-collection 

44 



techniques such as surveys are employed. Statistical means reapplied to analyse data 

(ColdweU & Herbst 2006). 

Punch and Punch (2005) define quantitative research as the approach used by 

researchers in social sciences that is more formalised in nature than qualitative 

research, with a more defined and controlled scope. According to Bhattacherjee 

(2012) quantitative research is a formal, objective, rigorous and systematic process 

for generating information about a phenomenon. In quantitative research, formal 

instruments are used to collect data. 

The key concept of a quantitative research project is when numbers are used to 

express quantity (Punch & Punch 2005). A survey was used for this research to collect 

information from employees of departments in the North West Provincial Government, 

specifically in Mafikeng. Factors that drive the purpose of the survey are the collection 

method, the persons to be included in the survey process and the types of questions 

asked. 

When a quantitative study is planned, a lot of literature is used at the beginning of a 

study to introduce an existing problem and why the study is done or to describe in 

detail the existing literature in a section titled literature review (Punch 2005). In 

addition, the literature is included in the end of a study in which the researcher 

compares the results of the study with the existing findings in the literature. 

4.2.2 Qualitative research 

Qualitative research involves the use of qualitative data, such as interviews, 

documents and participation observation in order to understand and explain the social 

phenomena Bhattacherjee (2012). Qualitative research collects data in a form of 

spoken language or a written format. It also uses observation to collect data. The 

collected data are analysed by categorising themes (Punch 2005). 

Bhattacherjee (2012) explain qualitative research as 'a systematic mode of inquiry into 

complex social structures, interactions, or processes by employing observational, 

interpretive, and naturalistic approaches. A qualitative study is concerned with non-

statistical methods and small purposively selected samples. 
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The term qualitative research is synonymously used with interpretive research, 

although interpretive research refers to a style of research based on a certain set of 

assumptions about a social reality (Bhattacherjee 2012). On the other hand (Welman, 

Kruger & Mitchell 2012) describe qualitative research as an approach rather than a 

particular design or set of techniques. They further quoted that it is an umbrella phrase 

that covers an array of interpretive techniques which seek to describe, decode, and 

translate the meaning of naturally occurring phenomena in the social world. 

4.2.3 Action or participatory research 

Action research is a form of applied research where the researcher attempts to 

develop results or a solution that is of practical value to the people with whom the 

research is working, and at the same time developing theoretical knowledge (Welman 

et al. 2102). It is a form of participatory research in which action and research 

complement each other. 

In action research, the research design is not finalised. The design evolves as the 

project progresses. Through direct intervention in problems, the researcher aims to 

create practical, often emancipator, and outcomes while also aiming to rein form 

existing theory in the domain studied. 

As with case studies, action research is usually restricted to a single organisation 

making it difficult to generalise findings, while different researchers may interpret 

events differently. The personal ethics of the researcher are critical, since the 

opportunity for direct researcher intervention is always present (Punch 2005). Action 

research has been viewed as a form of problem-centred research that bridges the gap 

between theory and practice, enabling the researcher to develop applicable 

knowledge in the problem domain (Welman et al. 2012). 

The chosen methodology for this research is a quantitative research methodology 

because the research seeks to measure the readiness of the government sector 

towards Green IT. This includes the nature of scope, the attitudes and behaviour of 

government employees. The reason this research is done is due to the impact that IT 

operations have on the environment. Carbon emissions that are produced by office 

46 



automation equipment including computers and servers are harming the environment 

and contribute towards global warming. 

4.3 Research design 

A research design is a comprehensive plan for data collection in a research project 

(Bhattacherjee2012). It is a "blueprint" for empirical research aimed at answering 

specific research questions or testing specific hypotheses. It must specify at least 

three processes, the data-collection process, the instrument-development process 

and the sampling process (Bhattacherjee2012). 

4.3.1 Research theoretical framework 

	

4.3.1.1 	Research paradigm 

Taylor, Kermode and Roberts (2007) define a research paradigm as a broad view or 

perspective of something. According to Weaver and Olson (2006) research paradigms 

are patterns of beliefs and practices that regulate inquiry within a discipline by 

providing lenses, frames and processes through which investigation is accomplished. 

In addition Bhattacherjee (2012) highlights the notion that a paradigm defines what 

should be studied, which questions should be asked and what processes and rules 

should be followed when the results are interpreted. 

	

4.3.1.2 	Interpretive research paradigm 

Terre Blanche and Durrheim (2006:1-17) maintain that "The interpretive paradigm 

involves taking people's subjective experiences seriously as the essence of what is 

real for them (ontology), making sense of people's experiences by interacting with 

them and listening carefully to what they tell us (epistemology), and making use of 

qualitative research techniques to collect and analyse information". 

Interpretivism aims to capture the realities of participants so as to comprehend and 

deduce the meaning and they maintain that observation is imperfect and is erroneous 

47 



and that all theory is amendable (Welman et al. 2012). Examples of interpretive 

designs include case research, focus group research, grounded theory and 

ethnography (case study research can be used for both theory building and theory 

testing, though not at the same time). 

	

4.3.1.3 	Positivism research paradigm 

Positivist studies are those that are usually used for theory (hypotheses) testing. 

Examples of positivist research include laboratory experiments, field experiments, field 

surveys, secondary data analysis, and case research (Bhattacherjee 2012). 

The positivist researcher adopts the theoretical attitude of natural science (Welman et 

al. 2012). The researcher uses objective analysis by creating separate analyses about 

the gathered data in an unselfish manner. The researcher also emphasizes structured 

methodology and scientific observations that utilizes statistical analysis (Welman et al. 

2012). 

	

4.3.1.4 	Critical social research paradigm 

Critical social research is essentially the process of deconstruction of the world 

(Henning et al. 2004). It is a type of research which aims to promote critical awareness 

and destroying the institutional compositions and arrangements that replicate 

oppressive and social inequities that are created, maintained and recreated by these 

social structures and philosophies (Welman et al. 2012) 
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4.4 Research elements 

4.4.1 Population and sampling 

Population 

The study was conducted at the North West Provincial Government in Mafikeng at the 

Garona Building. The research involved three different departments based in 

Mafikeng. Those departments were Provincial Treasury, the Premier's Office and 

Education. The study was done from these departments because they are serviced by 

one central IT department that is based in the Provincial treasury. 

Population refers to the aggregate of all elements about which information is sought 

(Bhattacherjee 2012). The population used involved employees in the North West 

Provincial Government. The population consisted of end-users, IT employees and 

managers from three different departments. The population size was estimated at 

around 150. They were categorised by department, positions, gender and race. 

Sampling 

Sampling is the process of selecting a sub-set called a sample, of a population of 

interest. A sample is carefully selected to represent a population. Its purpose is to 

make observation and statistical inferences about that population (Bhattacherjee 

2012). From sample results, the researcher generalizes or makes claims about the 

population. 

There are different sampling techniques that can be used. There are probability 

sampling and non-probability sampling (Welman et al. 2012). An example of a 

probability sample is a simple random sample as was used in this study. Selecting a 

simple random sample means a sample where each member of the population has 

the same chance of being included in the sample and each sample of a particular size 

has the same probability of being chosen (Welman et al. 2012). 
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4.5 Data collection and analysis 

4.5.1 Data-collection methods 

Survey research is a research method involving the use of standardized 

questionnaires or interviews to collect data about people and their preferences, 

thoughts, and behaviours in a systematic manner (Punch 2005). Surveys require 

selecting a population for inclusion, pre-testing instruments, determining delivery 

methods, ensuring validity and analysing the results of that survey (Durrheim 2006). 

Surveys help to measure customer satisfaction levels, identifying their expectations 

and to determine areas that need improvement. Surveys can be conducted through 

face-to-face interviews, telephone interviews, paper questionnaires, online 

questionnaires or a combination of these methods. 

A survey design provides a quantitative or numerical description of trends, attitudes, 

or opinions of a population by studying a sample of that population (Bhattacherjee 

2012). The researcher generalizes or makes claims about the population from the 

sample. Many people think that a questionnaire is a survey, but it is just one part of a 

survey (Punch 2005). 

Surveys have strengths compared to other research methods. They are an excellent 

tool for measuring a wide variety of data that is unobservable such as people's 

preferences, attitudes, traits, beliefs and behaviours. Surveys are also suitable for 

remotely collecting data about a population that is too large to observe. 

A large area, such as an entire country, can be covered using mail-in, electronic mail, 

or telephone surveys using meticulous sampling to ensure that the population is 

adequately represented in a small sample (Bhattacherjee 2012). Questionnaires are 

part of a survey strategy to help in gathering explanatory and descriptive data 

concerning attitudes, behaviour and attributes. 

For this research a questionnaire was used to gather data from employees in the three 

departments that were mentioned earlier. These employees include end-users, 

managers and IT professionals. Demographic information was also included in the 

questionnaire. There were certain constructs that were included in the questionnaire. 
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According to Welman et at. (2012:21), "a construct is an abstract concept that is 

deliberately created to represent a collection of concrete forms of behaviour". 

Bhattacherjee (2012) mentioned that a construct may be a simple concept such as a 

person's weight. There are one-dimensional and multi-dimensional constructs. Multi-

dimensional constructs are those that consist of multiple underlying variables. For this 

study, a multi-dimensional construct such as the success of the adoption of Green IT 

was used. 

A variable is a measurable representation of a construct. Variables may be classified 

as independent or dependent (Bhattacherjee 2012).lndependent variables are those 

that are explained by other variables while dependent ones are those that are 

explained by other variables. Welman et aI. (2012) further state that an independent 

variable in a human behavioural research is regarded as a construct. The effect of 

such constructs must be operationalised in terms of observable variables. 

A questionnaire is a research instrument consisting of a set of questions intended to 

capture responses from respondents in a standardized manner. Questions asked in a 

questionnaire may be unstructured or structured. Unstructured questions ask 

respondents to provide a response in their own words, while structured questions ask 

respondents to select an answer from a given set of choices (Bhattacherjee 2012).ln 

terms of this study structured questionnaires were used. They were distributed to 

users in the three different departments. 

Questionnaires were used because they can be given to a large group. Respondents 

can complete questionnaires at their convenience and write comments. The collected 

data was analysed using SPSS version 21 software. The study measures the attitudes 

and awareness of employees on Green IT. 

4.5.2 Likert Scale 

The Liker Scale was introduced by Likert (1903-1 981). It is the most popular type of 

scale that is used in social research (Welman etal. 2012:156). The Likert Scale begins 

with a series of statements each of which expresses an attitude that is either clearly 

favourable or clearly unfavourable (Punch 2005). Items are selected on the basis of 

51 



the responses of persons to whom they are administered in the process of test 

construction. 

The principal basis for item selection is internal consistency, although external criteria 

are also employed when available. The Liked Scale calls for a ranked response to 

each statement, and the response to each statement, and the response is expressed 

in terms of categories such as: Strongly agree (SA), Agree (A), Disagree (0) and 

Strongly Disagree (SD). 

In most cases questions in a questionnaire fall into two categories: open-ended and 

closed. In open-ended questions types of questions asked are useful to elicit 

respondent feelings, and to provide depth to an issue about a selected topic, but they 

are more difficult to analyse since they may cover a wide range of topics and need to 

be coded or grouped to provide some level of summary. They should be written in a 

manner which precludes one-word responses, such as Yes or No (Paul 2005). 

On the closed questions one provides the respondent with a defined set of answers 

The response set can include categorical or scaled responses (Paul 2005). A five point 

Liked Scale was used in this study. 

4.5.3 Data analysis 

Surveys use two main types of data-analysis techniques. Those techniques are 

descriptive statistics and inferential statistics (Hale 2002). Punch (2005) describes 

descriptive statistics as concerned with summarizing and describing data, and 

inferential statistics as a tool that assists in making decisions using descriptive 

statistics techniques. Numerical data that has been collected in a research project can 

be analysed quantitatively by using these statistical tools. For this study, descriptive 

statistics were used to analyse data. Bar charts are used to represent frequencies for 

the demographic information. 



46 Validity and reliability 

4.6.1 Validity 

Validity is the ability of an instrument to measure what it is supposed to measure. De 

Vos (2005) defines validity in two parts: the first part is whether the instrument actually 

measures the concept in question while the second part determines whether the 

concept has been measured accurately. 

Validity can be categorised as external validity or internal validity. External validity is 

described as the extent to which the results can be generalised beyond the sample 

used in the study. External validity usually depends on the degree to which the sample 

represents the population. Internal validity is a term that describes "the degree to which 

changes in the dependent variable is indeed due to the independent variable" 

(Welman et al. 2012:107). 

To ensure validity of the measuring instrument, the questionnaire was pilot-tested as 

to its applicability to collect data. The main purpose of doing so was to refine the 

questionnaire so that respondents must not have problems in answering the 

questions. The questionnaire was expected tobelicit consistent responses. 

4.6.2 Reliability 

Bhattacherjee (2012:42) defines reliability as "the degree to which the measure of a 

construct is consistent or dependable". He further emphasises that reliability implies 

consistency, not accuracy. To ensure reliability of the results, the questionnaire was 

administered twice to the respondents. Cronbach's Alpha was used to test the 

reliability of the questions. 

According to Welman et al. (2012:147) Cronbach's Alpha is a measure of the internal 

consistency of a measurement or test. It shows the degree to which all the items in a 

measurement or test measure the same attribute. The acceptable reliability score must 

be between 0.6 and 0.8 (Welman et al. 2012). Some of the questions on the 

questionnaire were asked in different ways to see whether they produce similar 

results. The next chapter will analyse the data collected using the structured 

questionnaire. 
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4.7 Chapter summary 

This chapter served as a platform to outline the strategy used for this research and it 

provides descriptions and applications of all the methods and techniques to be used. 

The research methodology, paradigm, strategy, the participants as well as the data 

collection and analysis techniques have been explained in detail. The next chapter, 

chapter 5, analyses the results based on the data collected. 

CHAPTER 5: DATA ANALYSIS RESULTS AND 

INTERPRETATION 

5.1 Introduction 

This chapter presents the results of data collected using structured questionnaires. 

Data collected from the sample described in the previous chapter are analysed and 

interpreted. The results are presented in figures and tables. The questions asked are 

informed by the literature reviewed and are meant to address the objectives of the 

study. 

The survey was conducted in the North West Provincial Government in Mafikeng at 

the Garona Building. The aim of this survey was to investigate whether Green IT 

practices are being implemented in the government sector. 

The chapter starts by explaining the sample and the response rate. Characteristics of 

the sample are represented. Biographical profiles of respondents are presented in 

Section A; then the perceptions of respondents towards adoption of Green IT are 

presented from Section B to Section E. 

5.2 	Rate of return 

A population of 150 was the intended sample for the collection of data. Questionnaires 

were distributed to three different departments - mainly to employees who use 

computers on a daily basis. Those users were from lower level(lower positions) to 

senior level (management positions). All participants were asked to complete all the 

questions. From the 150 questionnaires distributed, 109 questionnaires were returned. 
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5.3 Data analysis and research objectives 

The objectives of the study were to determine what Green IT practices are and can be 

employed in the government sector. Employee perceptions were tested to determine 

whether they are aware of Green IT and whether the government sector has already 

implemented green IT.SPSS Version 21 was used to analyse the data. The data 

analysis starts by representing the descriptive statistics on the respondents of the 

study based on their biographical information. 

5.4 Biographical information 

a) 	Gender distribution 

Male WA Female 

Figure 5.1: Gender of participants 

Figure 5.1 above shows that out of a total of 109 respondents 44% were males and 

the remaining 56% were females. There was no preference given to any specific 

gender. The sample breakdown is considered as being a fair representation of the 
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demographics of the respondents. The figure reflects that the respondents of the 

survey questionnaire were dominantly females. 

b) 	Race distribution 

Black AWhite sColoured AIndian 

Black 	 White 	 Coloured 	 Indian 

Figure 5.2: Race of participants 

Figure 5.2 reflects that the majority of the respondents are Blacks. The survey was 

done in Mafikeng. As it was mentioned eartier in the study, Mafikeng, the capital, is 

Ur 
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situated in the North West Province. The province is one of the 9 provinces in South 

Africa. It is mostly inhabited by black people who speak Tswana. 

C) 	Age distribution 

20-31 	32-41 z 42-50 a 52andabove 

Figure 5.3: Age of participants 

Figure 5.3 reflects that majority of our respondents were aged between 42-50 years. 

There is not much difference between the 20-31 years and 42-50 years categories. 

The NWPG (North West Provincial Government) is a government institution which 

employs people of different ages in all the departments. 

LA 
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IV 

d) 	Qualification distribution 

Below grade 12 a Grade 12 	1 Graduate • Post graduate 

Below grade 12 
	

Grade 12 	Graduate 	Post graduate 

Figure 5.4: Qualifications of participants 

The majority of the respondents on this section are graduates from tertiary institutions. 

From the 109 responses received, 23.9% are respondents holding post-graduate 

qualifications. This implies that the majority of the participants are educated. 
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LiRRAr 

e) 	Job level distribution 

U Entry level 2 Lower 	Middle level U Senior level 

Figure 5.5: Job level of participants 

The majority of the respondents are those that are at the middle level. There is not 

much difference between the respondents who are at the lower level and those at the 

entry level. The figure also shows that a minority of the respondents are at the senior 

level which normally comprises people in management. 
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f) Experience distribution 

0-5 years m 6-11 years 2 12-16 years • 17 years and above 

_____________________ 

/ 
0-5 years 	 6-11 years 
	

12-16 years 	17 years and above 

Figure 5.6: Years of experience of the participants 

Figure 5.6 reflects that the majority of the 109 respondents are those having between 

0-5 years of experience. There was a low percentage of participants who have many 

years of experience. 

5.5 	Analysis of the questionnaire 

This section analyses the results (data) from the survey. The section is divided into 

four sections. These sections are as follows: Section B has 10 questions, Section C 

has 7 questions, Section D has 6 questions and 6 sub questions and therefore Section 

E has 6 questions. 
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5.5.1 Section B 

Employees were asked to express their opinion on their awareness of Green IT and 

whether the government sector was ready to implement it. The outcome of their 

responses is summarized in the table below. 

1=completely agree 	2=Agree 	3=Neutral 	4Disagree 	5Completely 

Disagree 

Table 5.1: Green IT awareness and readiness in the government sector 

Statement Completely Agree Neutral Disagree Completely Majority 
agree disagree Agree! 

disagree 

Are you aware of 19.3 39.4 17.4 12.8 11.0 Agree 
Green IT? 

Do 	you 	need 56.9 26.6 9.2 5.5 1.8 Agree 
proper 	training 
on Green IT? 

Is there a need 48.6 21.1 24.8 3.7 1.8 Agree 
for Green IT in 

the government 
sector? 

Green 	IT 	only 5.5 5.5 32.1 45.0 11.9 Disagree 
affects 	IT 
departments 

Will 	Green 	IT 40.4 26.6 28.4 3.7 0.9 Agree 
benefit 	the 
organisation and 
the 

environment? 

Is 	Green 	IT 	a 7.3 12.8 62.4 14.7 2.8 Neutral 
strategy 	to 
reduce 

workload? 
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r
ifement Completely Agree Neutral Disagree Completely Majority 

agree disagree Agree! 

disagree 

Is 	Green 	IT 	a 1.8 8.3 26.6 51.4 11.9 Disagree 
waste 	of 	time 
and money? 

Do managers in 9.2 24.8 24.8 35.8 5.5 Disagree 
the government 
sector 	place 	a 
high 	priority 	on 
environmental 
issues? 

Is 	there 	is 	an 10.1 27.5 25.7 32.1 4.6 Disagree 
environmental 
policy 	in 	the 
government 
sector 	that 
includes 	Green 
IT? 

Do 	employees 71.6 16.5 9.2 2.8 0.0 Agree 
need training on 
Green IT? 

Different responses were received from different gender groups of different ages. 

From the 109 responses received, 58.7 % agree that they are aware of Green IT. 

Although the majority of employees are aware of Green IT, 83.5% agree that they still 

need proper training on Green IT. From these respondents, 69.7% agree that there is 

a need of Green IT. 

Although a high percentage of the employees still need proper training on Green IT, 

there is only 12 % who agree that Green IT affects the IT department only. This shows 

that many people are aware of or are familiar with the issue of Green IT but they still 

need proper training. 

Most of the respondents agree that Green IT will benefit the organisation and the 

environment and there is a high percentage of respondents (62.4%) who are not sure 
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whether Green IT is a strategy for reducing workload or not. There is also a high 

percentage disagreeing that Green IT is a waste of time and money. 

Employees' responses show that they feel that managers do not place a high priority 

on environmental issues. There is not much difference in the responses received on 

the issue of environmental policy. From the 109 responses received, 37.6 % agree 

that there is a policy and 36.7% disagree. This result shows that there might be an 

environmental policy that some employees are not aware of. If the policy were to be 

made available for all the employees, there could be a lot of difference in how IT 

resources are used in the government sector. 

5.5.2 Section C 

Table 5.2: The impact of IT use of resources on the environment 

Statement Completely Agree Neutral Disagree Completely Majority 

agree disagree Agree! 

disagree 

Are you aware of 71.6 19.3 4.6 4.6 0.0 Agree 

global warming? 

Do all employees 61.5 21.1 12.8 3.7 0.9 Agree 

who need 

computers use 

them the whole 

time? 

Does the use of 40.4 17.4 38.5 2.8 0.9 Agree 

computers 

contribute to 

climate change? 

Are 	computers 34.9 21.1 30.3 13.8 0.0 Agree 

harmful 	to 	the 

environment? 
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Statement Completely Agree Neutral Disagree Completely Majority 

agree disagree Agree! 

disagree 

Do computers 51.4 29.4 16.5 2.8 0.0 Agree 

and office 

equipment play a 

large role in 

energy 

consumption? 

Do 	employees 69.7 18.3 8.3 2.8 0.9 Agree 

use a lot of paper 

for printing 	on 	a 

daily basis? 

The use of 61.5 22.0 12.8 1.8 1.8 Agree 

papers and their 

disposal harm 

the environment 

This section addresses the impact that the use of IT resources has on the environment. 

The survey also gauged the beliefs of participants regarding the position of IT whether 

is causing or resolving the environmental sustainability problems. 

The data collected show that 45.9 % of the respondents are graduates and only 16.5 

% are employees who have qualifications below Grade 12. Out of the 109 responses 

received, 90 % agree that they are aware of global warming and many respondents 

(57.8%) agree that the use of computers contributes to climate change but 38.5% are 

neutral. 

Even though many believe that the use of computers and computing equipment 

contributes to global warming and climate change, many employees still leave their 

computers on even when not in use. The heat generated by these computers 

contributes towards climate change. 
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From the 109 responses received, 80.7 % agree that computers and other office 

equipment play a large role in energy consumption. Other office equipment that the 

study is referring to is servers, air conditioners or any other cooling system and 

printers. 

The study also investigates the use of paper in the government offices. From the 109 

responses received, 88.1 % agree that a lot of paper is being used by employees on 

a daily basis for printing. Printing of documents still takes place on a daily basis, reports 

are still printed and archived. Many participants of this study believe that at the end of 

use; those papers are disposed of or thrown away in landfills which will become a 

challenge for the environment. If paperless offices were to be implemented, it could 

reduce the amount of paper used and disposed of. 
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5.5.3 Section D 

Table 5.3: Adoption of Green IT 

Statement Completely Agree Neutral Disagree Completely Majority 

agree disagree Agree! 

disagree 

The 	decision 	to 11.9 41.3 44.0 0.9 1.8 Agree 

adopt 	Green 	IT 

contributes 	to the 

goals 	of 	the 

organisation 

Will the decision to 14.7 46.8 35.8 1.8 0.9 Agree 

adopt 	Green 	IT 

have an influence 

on the acquisition 

of IT resources? 

Will the adoption of 12.8 44.0 41.3 0.9 0.9 Agree 

Green IT improve 

productivity? 

Will the adoption of 14.7 45.9 30.3 7.3 1.8 Agree 

Green 	IT 	save 

costs? 

Will the adoption of 14.7 34.9 41.3 6.4 2.8 Agree 

Green 	IT 	reduce 

workload 	in 	the 

organisation? 

Will the adoption of 24.8 41.3 30.3 2.8 0.9 Agree 

Green 	IT 	reduce 

the impact that IT 

resources have on 

the 	environment 

during disposal? 
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Statement Completely 

agree 

Agree Neutral Disagree Completely 

disagree 

Majority 

Agree! 

disagree 

The success of adoption of Green IT depends on: 

Attitude 56.9 29.4 11.9 1.8 0.0 Agree 

Quality 	of 

technology 

50.5 33.9 10.1 3.7 1.8 Agree 

Policy 	on 

operations 

41.3 29.4 27.5 0.9 0.9 Agree 

IT infrastructure 51.4 32.1 14.7 1.8 0.0 Agree 

Responsibility 35.8 30.3 25.7 7.3 0.9 Agree 

Good governance 43.1 20.2 27.5 9.2 0.0 Agree 

Out of 109 responses received (53.2%) agree, (44%) are neutral and (2.8%) disagree. 

This implies that majority of the respondents agree that the decision to adopt Green 

IT contributes towards the goal of the organization. There is not much difference in 

percentages between those participants who agree and those who are neutral. This 

shows that many people still need to have more information on Green IT. 

Employees were also asked whether the decision to adopt Green IT has an influence 

on the acquisition of IT resources. There was a difference in the responses as 61 .5% 

agree and 35.8 % were neutral. 

On the issue of productivity, employees were asked whether the adoption of Green IT 

will improve productivity and this regard 56.7% agreed and 41 .3% were neutral. There 

is not much difference in the percentage of responses received. Many of the 

respondents also agree that the decision to adopt green IT will help the organization 

to save costs. 
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There was not much difference in the responses received on the question of whether 

the decision to adopt Green IT will reduce workload, as 49.5 % agreed and 41.3% are 

neutral. This suggests that although many are aware of Green IT, they still need more 

information on Green IT. Sixty-six percent (66 %) of employees also agree that the 

adoption of Green IT will reduce the impact that IT resources have on the environment. 

Employees were asked to express their opinion on 6 pillars of Green IT. Those pillars 

were as follows: attitude, quality of technology, policy on operations, IT infrastructure, 

responsibility and good governance. 

The majority of our respondents agreed that the success of adoption of Green IT 

depends on these pillars. Eighty-six percent (86.2%) of the respondents agree that 

attitude towards Green IT will ensure the success of its adoption while 84.4% agree 

on the quality of technology;70.6% agree on policy of operations; 83.5% agree on IT 

infrastructure; 66.1% agree on responsibility and 63.3% agree on good governance. 

5.5.4 Section E 

Table 5.4: Benefits of Green IT 

Statement Completely Agree Neutral Disagree Completely Majority 
agree disagree 

Agree 
/disagree 

Will 	paperless 61.5 22.0 8.3 6.4 1.8 Agree 
offices reduce the 
use of paper and 
cartridges/ink? 

Acquisition 	of 49.5 24.8 23.9 1.8 0.0 Agree 
computers 	with 
green 

procurement 

strategies 	can 
potentially reduce 
their 

environmental 
burden 

Does 	your 55.0 22.0 7.3 10.1 5.5 Agree 
computer 	switch  
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ient Completely Agree Neutral Disagree Completely Majority 
agree disagree 

Agree 
/disagree 

itself off when not 
in use? 

Will switching off 60.6 20.2 15.6 3.7 0.0 Agree 
computers when 
not in use reduce 
electricity? 

Will 	reducing 36.7 20.2 1 33.9 5.5 3.7 Agree 
servers 	in 	the 
organisation 
benefit 	the 
environment? 

Recycling and re- 52.3 31.2 13.8 1.8 0.9 Agree 
using papers and 
computers 	will 
reduce 	their 
number 	during 
disposal 

Out of 109 responses received, 83.5% agree that paperless offices will be beneficial; 

8.3% are neutral and 8.2% disagree. The majority of our respondents agreed that 

paperless offices will reduce the use of paper and the ink for printing. 

On the issue of acquisition of computers with green procurement strategies, the 

responses were as follows: 74.3% of the 109 questionnaires received agree. This 

suggests that the majority of the respondents agree that the acquisition of these 

computers can reduce their environmental burden. 

One of the benefits of Green IT is that when computers are not in use, they must be 

switched off to reduce the electricity usage. The majority of the respondents, 80.7 %, 

agree and 77% of the respondents also agree that if computers use power 

management tools that help the computers to switch themselves off when not in use, 

this will also save electricity. 
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Reduction of servers in the organization will benefit the environment as servers use a 

lot of energy and there is also a lot of electricity that is used on air-conditioners that 

are used to cool them. The study shows that 56.9 % of the respondents agree. 

5.6 	Reliability 

The reliability of the questionnaire was determined by means of a Cronbach's Alpha 

coefficient. The average Cronbach's Alpha in this study was 0.80 and falls within the 

acceptable range. 

5.6.1 Section B 

Table 5.5: Descriptive statistics for Section B 

Question Mean Std. Deviation N 

re you aware of Green IT? 2.57 1.250 109 

Do you need proper training on 1.69 0.978 109 
Green IT? 

Is there a need for Green IT in the 1.89 1.021 109 
government sector? 

Green IT only affect IT department 3.52 0.968 109 

Will 	Green 	IT 	benefit 	the 1.98 0.962 109 
organisation and the environment? 

Is Green IT a strategy to reduce. 2.93 0.824 109 
vorkload? 

Is Green IT a waste of time and 3.63 0.868 109 
money? 

Do managers in the government 3.04 1.097 109 
sector 	place 	high 	priority 	on 
environmental issues? 

Is there is an environmental policy 2.94 1.091 109 
in 	the 	government 	sector 	that  
includes Green IT? 
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Question Mean Std. Deviation N 

Do employees need training on 
Green IT? 

1.43 0.774 109 

Respondents scored high on whether Green IT is a waste of time and money 3.63 

(SD=0.868), whether Green IT affects the IT department only 3.52(SD=0.968). They 

also scored low on whether employees need training on Green IT 1.43 (SD=0.774) 

and whether there is a need for Green IT in the government sector 1.89 (SD=1 .021). 

These suggest that most employees in the organization are clueless about Green IT 

and they don't show any interest in Green IT. They feel that it is just a waste of money 

and time. 

5.6.2 Section C 

Table 5.6: Descriptive statistics for Section C 

Question Mean Std. Deviation N 

re you aware of global warming? 1.42 0.785 109 

Do all employees who need computers 1.61 0.912 109 
use them the whole time? 

Does the use of computers contribute to 2.06 0.993 109 
climate change? 

Are 	computers 	harmful 	to 	the 2.23 1.077 109 
environment? 

Do computers and office equipment pIa 1.71 0.842 109 
a large role in energy consumption? 

Do employees use a lot of paperfo 1.47 0.834 109 
printing on a daily basis? 
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iistion Mean Std. Deviation N 

The use of paper and their disposal harm 

the environment 

1.61 0.913 109 

In Section C, respondents scored high on whether computers are harmful to the 

environment 2.23 (SD=1.077). They also scored low on whether they are aware of 

global warming 1.42 (SD=0.785) and on the use of paper for printing on a daily basis 

1.47(SD=0.834). The Cronbach's-Alpha on this section is 0.858, which means that it 

falls within the accepted range. 

5.6.3 Section D 

Respondents scored high on whether adoption of Green IT will reduce workload in the 

organization 2.48 (SD=0.919), the decision to adopt Green IT will contribute towards 

organizational goals 2.39 (SD=0.782), Green IT will save costs 2.36 (SD=0.887), the 

adoption of Green IT improve productivity 2.33 (SD=0.745). 

They scored low on whether the success of Green IT depends on attitude 1.59 

(SD=0.772), IT 	infrastructure 1.67 	(SD=0.794 	and quality 	of 	technology 1.72 

(SD0.922). The Cronbach's Alpha for this section is 0.84, which means it 	is 

acceptable. 

Table 5.7: Descriptive statistics for Section 0 

Question Mean Std. Deviation N 

The 	decision 	to 	adopt 	Green 	IT 2.39 0.782 109 

contributes towards the 	goals 	of the  

organ isatio n 

Will the decision to adopt Green IT have 2.28 0.768 109 

an 	influence 	on 	the 	acquisition 	of Ii 

resources? 

Will the adoption of Green IT improve 2.33 0.746 109 

productivity? 
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Question Mean Std. Deviation N 

Will 	the 	adoption 	of Green 	IT 	save 2.36 0.887 109 

costs? 

Will the adoption of Green IT reduce 2.48 0.919 109 

Norkload in the organisation? 

Will the adoption of Green IT reduce the 2.14 0.855 109 

impact that IT resources have on the 

environment during disposal? 

The success of adoption of Green IT 1.59 0.772 109 

depends on attitude 

The success of adoption of Green Ii 1.72 0.922 109 

depends on quality of technology 

The success of adoption of Green IT 1.91 0.898 109 

depends on policy on operations 

The success of adoption of Green IT 1.67 0.794 109 

depends on IT infrastructure 

The success of adoption of Green IT 2.07 0.997 109 

depends on responsibility 

The success of adoption of Green 11 2.03 1.040 109 

depends on good governance 

5.6.4. Section E 

The respondents on this section scored high on whether reducing servers will benefit 

the environment 2.19 (SD=1.110). Although the respondents scored high on server 

reduction, they scored low on papertess offices and recycling and reusing of old 

computers. The Cronbach's Alpha on this section has scores 0.828, and this is within 

the acceptable range which is 0.60 to 0.80. 
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Table 5.8: Descriptive Statistics for Section E 

Question Mean Std. Deviation N 

Will paperless offices reduce the use of 1.65 1.003 109 

paper and cartridge/ink? 

cquisition 	of 	computers 	with 	green 1.80 0.931 109 

procurement strategies can potentiall 

reduce their environmental burden 

Does your computer switch 	itself off 1.89 1.235 109 

when not in use? 

Will switching off computers when not in 1.62 0.880 109 

use reduce electricity? 

Will reducing servers in the organisation 2.19 1.110 109 

benefit the environment? 

Recycling 	and 	re-using 	papers 	and 1.68 0.849 109 

computers 	will 	reduce 	their 	numbe 

during disposal 

Table 5.9: Reliability statistics 

RELIABILITY STATISTICS NUMBER 	OF 

ITEMS 

CRONBACH'S ALPHA 

Section B 10 0.680 

Section C 7 0.858 

Section 0 	 12 0.840 
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- 	Section E 	 6 	 0.828 

5.7 	Chapter Summary 

In this chapter, detailed results of the data analysis have been provided. Graphs and 

tables were used to present the results of the survey. The results have been discussed 

in detail. The next section discusses answers to the research questions asked in this 

study and the conclusion and recommendation are done. 
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CHAPTER 6: DISCUSSIONS, RECOMMENDATIONS AND 

CONCLUSIONS 

6.1 Introduction 

The aim of this chapter is to discuss the findings of the study in relation to the aims 

and objectives of the study and to determine their implications on the organisation. At 

the end of this chapter, conclusions will be drawn and recommendations made. 

This study has dealt with issues and concepts that are related to Green IT. Different 

frameworks to understand Green IT have also been discussed and a conceptual 

framework has been developed in order to aid organisations in implementing Green 

IT. The literature has stated that there are many factors that organ isation such as the 

government can take into consideration when implementing Green IT. 

6.2 Discussion 

This study set out to address the following questions: 

Is the government sector ready for green IT? 

What green IT practices could be employed in the government? 

How will IT departments benefit from adopting green IT when acquiring, using 

and disposing of IT resources? 

What impact does the use of IT resources have on the environment? 

The main aim of this research was to determine whether government is ready for 

Green IT. There were sub-questions asked that are related to the main questions of 

the research. The findings of the study on questions related to the first question 

indicate that many employees are aware of Green IT but 83.5% of the employees still 

need a lot of training with regard to Green IT. 

From the 109 responses received; 69.7 % agreed that there is a need for Green IT. 

This shows that employees at the government sector are ready to adopt Green IT. The 
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response received on a question asked about whether Green IT is a waste of time and 

money indicates that many disagree. 

Although employees are ready to adapt to Green IT, the response indicates that 

management does not place a high priority on environmental issues. There was also 

a mixed reaction as to whether there is an environmental policy in the government 

sector. This indicates that most of the employees are not aware of a policy that governs 

the purchasing, use and disposal of IT equipment. The study shows that 8.3% of the 

responses were from employees who are at a senior level; which means that most of 

the respondents of this study were from middle level. 

The study also looked at other factors that will ensure the success of adopting and 

implementing it. Those factors include athtude, quality of technology, and policy on 

operations, IT infrastructure, responsibility and good governance. There was a positive 

response towards these factors. 

The next question that was asked for this study was to look at which green IT practices 

could be employed in the government sector. There were sub-questions that were 

asked which are related to this question. 

Most of the respondents agreed that acquiring computers with green procurement 

strategies can potentially reduce their environmental burden. Organisations need to 

buy equipment that is energy efficient and to ensure that equipment includes LCD 

monitors, wireless networks, and printers with double-side printing functions, 

multifunction devices, rechargeable devices and equipment complying with energy 

safe mode standards, etc. 

6.3 Conclusions 

Most of the literature on Green IT and Green IS has shown that the process of 

implementing Green IT/IS requires changes from older models to newer models. 

Therefore, companies should develop an organization's business readiness to adapt 

to new processes. The business readiness includes various elements such as policy 

and procedures, business goals, systems, infrastructure and training. A conceptual 

framework has been proposed in this study to help organisations when adopting Green 

IT. The framework covers factors that are important for the government sector. 
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6.4 Recommendations 

The Green IT literature indicates that one of the practices that organisations can 

implement when trying to save energy costs will be to switch off computers when not 

in use. The study indicates that 80.7% of respondents agree that switching off 

computers will reduce the energy usage. 

There are some power management tools that may be implemented and used as 

activating power management features or adjusting the properties of electronic 

devices to save energy will aid in achieving this purpose. The adjustment includes 

setting the hibernating mode, applying blank screensavers and reducing screen 

brightness. 

Recycling and re-using of computers and other equipment is one of the practices 

associated with Green IT. The study indicates that 83.5% of the respondents agree 

that recycling computers and reusing them will save cost and reduce e-waste. They 

also agree that reducing the use of paper will reduce the volume during disposal. 

The literature has indicated that many organisations are moving towards paperless 

offices and some have adopted the double printing system. The use of emails and 

electronic files is very convenient in many organisations as it has reduced printing of 

documents which in return needs storage after use. IT departments will benefit more 

on saving costs while on the other hand trying to reduce the impact of IT use on the 

environment. 

There are problems that have been identified with the increasing use of IT devices. 

Considering the short lifespan, energy consumption becomes very high especially if 

the total life cycles of IT products and the power used by data centres are taken into 

consideration. The disposed IT equipment or devices poses a serious health and 

environmental hazard. This is due to the presence of some toxic materials in these 

devices. 

Respondents of this study were asked about the impact that IT resources have on the 

environment. The responses indicate that 57.8% of the 109 questionnaires returned 

agreed that the use of computers contributes towards global warming; therefore 38.5% 

of the respondents are neutral. There was not much difference in the responses 

received on the issue of whether computers are harmful to the environment. 
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Murugesan (2011) recommends that companies that need to explore the potential of 

Green IT should embrace new opportunities that lead to many questions among IT 

professionals and policy-makers in both mature and emerging markets. Green IT has 

been identified and defined as the first wave of sustainable efforts in minimising the 

energy consumption for data centres and IT equipment such as desktops and printers 

(Hanne 2011). 

Energy-efficient IT infrastructure can consequently reduce costs, resolve space, 

power and cooling constraints that have impact on growth, improve flexibility and 

responsiveness. Many organisations are considering a new computing paradigm 

called cloud computing. Cloud computing will optimize utilization and minimise cost of 

IT infrastructure (Mazzucco & Dyachuk 2012). 

Cloud computing can help organisations of all sizes to go green by providing a shared 

and on-demand infrastructure with virtualisation capabilities (Durkee 2010). This will 

mean that organisations will access services and infrastructure on an as-needed 

basis, and promote the ability to promote distributed workforces. According to Hedman 

and Henningson (2010), virtualisation helps reduce energy consumption and costs by 

reducing the number of servers and physical floor space and increasing utilisation of 

the data centre. 

6.4 	Chapter summary 

Together with an increasing number of businesses, government is facing challenging 

environmental conditions which are triggered by the incontrovertible problem of 

climate change. It is of high importance that the government sector understands how 

to undertake Green IT initiatives and seek viable solutions in order to save on both 

costs and the environment. There must be an employee engagement programme that 

will ensure that users of computers are being trained on the Green IT issue. The aim 

of the study was to check whether government (in this instance the North West 

Province provincial government) was ready to embrace Green IT. The data collected 

indicate that employees are aware of Green IT, although they still need a lot of training 

in the implementation and actualization of it. 
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